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N-SUBSTITUTED PYRROLIDIN DERIVATIVES AS DIPEPTIDYL PEPTIDASE IV INHIBITORS 



The present invention is concerned with novel pyrrolidin derivatives, their 
manufacture and their use as medicaments. In particular, the invention relates to 
compounds of the formula (I) 



R 



O (|) 



5 wherein 

R 1 is H or CN, 

R 2 is -C(R 3 ,R 4 )-(CH 2 ) n -R 5 , -C^R^-CHi-NH-R 6 , -C(R 3 ,R 4 )-CH r O-R 7 ; or 

tetralinyl, tetrahydroqiiiriolinyl or tetrahydroisoquinolinyl, which tetralinyl, 
tetrahydroquinolinyl or tetrahydroisoquinolinyl group can optionally be 
10 . substituted with I to 3 substituents independently selected from the group 

consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 , 

R 3 . [is hydrogen, lower-alkyl, benzyl, hydroxybenzyl or indolylmkhylene, 

; R 4 is hydrogen or lower-alkyl, or 

R andR are bonded to each other to form a ring together with the carbon atom to which 
15 *- - they arcattacHed knd -R 3 -R 4 - is" -(CH 2 ) 2 : 5 -, 

R 5 is 5-membered heteroaryl, bi- or tricyclic heterocyclyl, or aminophenyl; optionally 
substituted with 1 to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 
( . . thiophenyl, phenyl, heteroaryl and monocyclic heterocyclyl, which phenyl, 

20 heteroaryl or monocyclic heterocyclyl can optionally be substituted with 1 to 3 

. '* substituents^rndependentfy jfefectedTfrom the~group consisting of lower-alkyl, 
lower-alkoxy, benzyloxy, halogen, CF 3 , CF 3 -0, CN and NH-CO-lower-alkyl, . 
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R 6 is a) pyridinyl or pyrimidinyi, which is substituted with 1 to 3 substituents 

independently selected from the group consisting of aryl and heteroaryl, which 
aryi or heteroaryl group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alky!, lower-alkoxy, 
5 halogen, CN, and CF3, 

or b) 5-membered heteroaryl or bi- or tricyclic heterocydyi, which 5-membered 
, heteroaryl or bi- or tricyclic heterocydyi can optionally be substituted with 1 to 3 
: substituents independently selected from the group consisting of lower-alkyi, 
■ carbonyl, aryi. and heteroaryl, which aryl or heteroaryl group can optionally be 
10 ■ substituted with 1 to 3 substituents independently selected from the group 

consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF3, and which 
carbonyl group can optionally be substituted with lower-alkyi, lower-alkoxy, 
halogen, CN, CF3, aryl, or heteroaryl, which aryl 6r heteroaryl group can 
optionally be substituted with 1 to 3 substituents independently selected from the 
15 group consisting of lower-alkyi, lower-alkoxy, halogen, CN 9 and CF 3 , 

R 7 is aminophenyl, naphthyl or quinolinyl, optionally; substituted with 1 to 3 

substituents independently selected from the group consisting of lower-alkyi, 
lower-alkoxy, halogen, CN and CF 3 , 

X isC(R 8 ,R 9 )orS, 

20 R 8 and R* independently from each other are H or lower-alkyi, 

and pl^SMiceuticiily acceptable skliS thereof. K ' ; * ' ; v : 7 - 

^'OCrAS^p.-.TTf/ 

the enzyme dipeptidyl peptidase IV (EC3.4. 14.5, abbreviated in,the following as 
DEP-iV) is involved in the regulation of the activities.of several hormones v In particular 
25 pPP-IV is degrading efficiently and rapidly ^uc^gon l|ke,peptide i (GLP-1)> wHch is one 
of the most potent stimulator of msulin production and secretion. Inhibiting DPP-IV 
would ( potentiate the effect of endogenous GLP-1, and lead to higher plasma ipsuJin 
conrentrations. In patients suffering from impaired glucose tplepmce and type, 2 diab etes 
m^tus^ti^ 

30 h^er^iycaemia and accordingly^reduce the risk of tissue damage. pDi^sequently, DPP-IV 
inhibitors have been suggested as drug candidates for the, treatment of impaired glucose . 
tolerance and type 2 diabetes meUitus (e.g. Vilhauer, W098/19998). Other related state of 
the art can be found in WO 99/38501, DE 19616486, DE 19834591, WO 01/40180, WO 
01/55105, US 6110949, WO 00/34241 and US6011155. 
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We have found novel DPP-IV inhibitors that very efficiently lower.plasma glucose 
levels. Consequently, the compounds of the present invention are useful for the treatment 
arid/or prophylaxis of <habet«, p^cularly non-insulin dependent diabetes meUitus, 
and/or impaired glucose toleranc^, as as. other conditions wherein the amplification of 
5 action of a peptide normally inactivated by DPp-IV gives^a therapeutic jbenefit 

Surprisingly, the compounds of the present invention can.*ilso be used in the treatment 
and/or prophylaxis of bowl disease, colitis ulcerosa, morbus crohn, obesity and/or 
metabolic syndrome. Unexpectedly, the compounds, of the present invention exhibit . 
improved therapeutic and pharaac:olpgical grp^eili^cqmgared to jg^er 1)^1^ ' 
10 inWbitors known, in the art, such as t e.g. in context with pharmacokinetics and,, _ 
bioavailability. 

- 4 UMei^'bthenvise m^^eS^e fettowihg definitions are set forth to illustrate and 
define Jhe meaning and scope of the various terms used to describe the invention herein. 

In this specification the term 'lower" is used to mean a group consisting of one to 
1 5 seven, preferably of one to four carbon atom(s). 

The term "halogen" refers to fluorine, chlorine, bromine and iodine, preferably to 
fluorine arid chlorine. 

The term "alky!", alone or in combination with other groups, refers to a branched or 
straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty 
20 carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon 
atoms. Alkyl groups can optionally be substituted e.g: with halogen; hydroxy, Iower- 
alkoxy, lower-alkoxy-carbonyi, NH 2 i N(H, lower-alkyl) and/or N(lower-aIkyl) 2 . 1 
Unsubstituted alkyl groups are preferred * r " '- 

The term "lower-alky!*; alone or in combiniation with other groups, refers to a 
25 branched or straightrchain monovalent alkyl radical of one to seven carbon atoms, 

preferably one to four carbon atoms. This tenn is further exemplified by such radicals as 
methyl, ethyl, n-propyl, isopropyi, n-butyi, s-butyi, t-butyi and the like. A lower-alkyl . . 
group may optionally have a substitution pattern as described earlier in connection with 
the term "alkyl". Unsubstituted lower-alky! groups are preferred. 

3(L. . The term "alkoxy" refers tQ.the group R'-0 T , wherein R' is alkyl. The term "lower- 
alkoxy" refers to the group R'-O-, wherein R* is lower-alkyl. Examples of lower-alkoxy 
groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and hexyioxy. 
Alkoxy and lower-alkoxy groups may optionally have a substitution pattern as described 
earlier in connection with the term "alkyl". Unsubstituted alkoxy and lower-alkoxy groups 

35 are preferred. 
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The term "aryl" relates to the phenyl or naphthyi group, preferably the phenyl group 
which can optionally be mono- or multiply-substituted by lower-alkyi, lower-alkoxy, 
halogen, CN, CF 3 , hydroxy, N0 2 , NH 2 , N(H, lower-alkyi), NQower-alkyl)* carboxy, 
aminocarbonyl, phenyl, benzyl, phenoxy, and/or benzyloxy. Preferred substituents are 
5 lower-alkyi, lower-alkoxy, halogen, CN, and/or CF 3 . 

The term "heteroaryi" refers to an aromatic 5-. or 6-membered ring which can 
comprise 1, 2 or 3 atoms selected from nitrogen, oxygen and/or sulphur such as faryl, 
pyrrolyl, pyridyl, 1,2-, 1,3- and 1,4-diazinyl, thienyl, oxazolyl, oxadiazolyl, isoxazolyl, 
thiazolyl, isothiazolyl or imidazolyl. A heteroaryl group may optionally have a substitution 
10 pattern as described earlier in connection with the term "aryT. 

The term "5-membered heteroaryP refers to an aromatic 5-membered ring which 
can comprise 1 to 4 atoms selected from nitrogen, oxygen and/or sulphur such as faryl, 
thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
oxadiazolyl such as 1,3,4- and 1,2,4-oxadiazolyl, triazolyl or tetrazolyl. Preferred 5- 
15 membered heteroaryl groups are oxazolyl, imidazolyl, pyrazolyl, triazolyl, 1,3,4- and 1,2,4- 
oxadiazolyl and thiazolyl. A 5-membered heteroaryl group can optionally be substituted 
with lower-alkyi, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, aryl, heteroaryl, and 
carbonyl, which carbonyi group can optionally be substituted with lower-alkyi, lower- 
alkoxy, halogen, CN, CF 3 , aryl, or heteroaryl. 

20 The term "monocyclic heterocyclyr refers to non aromatic monocyclic heterocycles 

with 5 or 6 ring members, which comprise 1, 2 or 3 hetero atoms selected from nitrogen, 
oxygen and sulfur. Examples of suitable monocyclic heterocyclyl groups are piperidinyl 
and morpholinyi. A monocyclic heterocyclyl may be substituted with lower-alkyi. 

The term <c bi- or tricyclic heterocyclyr refers to bicyclic or tricyclic aromatic groups 
25 comprising two or three 5- or 6-membered rings, in which one or more rings can 

comprise 1, 2 or 3 atoms selected from nitrogen, oxygen and/or sulphur, and which can be 
partially hydrogenatedrMiipieis 6f bi- or tricyclic heterocyclyl groups are e.g. indolyl,; 
aza-indolyl such^2-r3-;' 4-,*!5-, 6- or 7-ra-ihd6Iyfc indolihyl^bazblyll " '* 
benzothiophenyl, benzothiazolyl, benzooxazolyl, benzimidazolyl, 4,5,6,7-tetrahydro- 
30 tWWo[5,4-c]pyridinyl, 4,5,6,7-tettahycko-benz^azolyl, 8H-indenq[^-d]thiazol^ and 
quinolinyi. Preferred bi- or tricyclic heterocycl)d J^oups are beiprtWazolyi and^,5,6,7r 
tefr^y^o-tlu^olo(5,4-c]pyri A bi- or tricyclic heterocyclyl group can optionally . 
have a substitution pattern as described earlier in connection with the term a 5-membered 
heteroaryT. 



35 



The term "pharmaceutically acceptable salts" embraces salts of the compounds of 
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formula (I) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid, 

■ . .*> •* ■*- ..• ■ 

nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic 
acid, funaaric acid, succinic acid, tartaric acid, methanesulphonic acid, p-tpluenesulphpnic 
acid and the like, which are non toxic to Uving organisms. Preferred salts with acids are 
5 formates, maleates, citrates, hydrochlorides, ( .hydrpbj:omides and.methanesulfpnic acid . t , 
salts. 

The term ;-^&Vinf group* relates to a gtoup w&chw rmoy^orreplaced during a 
reason: Exkmpl^ of leavm 1 '* v ' 5 " >i 

' IV-, „ (x ■•' '> , i-rc- ,, ^^\j, ( H^r,r<? <•*< pcVf.'* ' v:| - k/ifiXqtc sViVajiffrc fkonfe? 
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In detail, the present invention relates to compounds of formula (I) 



Q 



(I) 



wherein , -\ r 
R 1 isHorCN, 

5 R 2 is -C(R 3 ^ 4 ).(CH 2 ) n .R 5 , -C(R 3 ,R 4 )-CH 2 -NH-R 6 , -C(R 3 ,R 4 )-CH 2 -0-R 7 ; or 

: tetralinyl, tetirahydroquinolinyl or teti^ydroisoquinblinyi,' which tetralinyl, 
tetrahydroquinolinyl or tetrahydroisoquinolinyl group can optionally be 
substituted with 1 to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 ,_ 

10 R 3 is hydrogen, lower-alkyl, benzyl, hydroxybenzyl or indolylmethylene, 

R 4 is hydrogen or lower-alkyl, or 

R 3 and R 4 are bonded to each other to form a ring together with the carbon atom to which 
they are attached and -R 3 -R 4 - is -(CH 2 ) 2 _ 5 -, 

R 5 is 5-membered heteroaryl, bi- or tricyclic heterocyclyi, or aminophenyl; optionally 
15 substituted with 1 to 3 substituents independently selected from the group 

consisting of lower-alkyl, lower-alkoxy, halogen, CN,CF 3 , trifluoroacetyl, 
J Ifliibpnenyi, phenyl, heteroaryl and monocyclic heterocyclyi, which phenyl, 
M X ^hej^o;^ heterocyclyi can optionally be substituted with 1 to 3 

substituents independently selected from the group consisting of lower-alkyl, 
20 lowtf*&M^ hkldg&i/ GF 3 , CF 3 -0, CN and NH-CO-lower-alkyl, 

R* is a) pjpidmyl or-pyrhmdiriyl, which is substituted with ; lr to3 substituents 1 

independently selected from the group consisting of aryl and heteroaryl, which 
aryl or heteroaryl group can optionally be 'Siib^titutecl with 1 to 3 substituents 
independently selected frbm'the group c&n&sfog of lower-alkyl, lower-alkoxy/ 1 
25 " halogen, CNrahdCF 3 , v - '-^ - . ^ ; " ' 

• • . : ■ t • V • »• t- ~ ? - T ; - '■• • V- '■" 

or b) c 5 r membered heteroaryl or bi- or tricyclic heterocyclyi, which 5-memhered 
heteroaryl or bi-r pr triqrclic,heterocydyl can optionally be substituted with 1 to 3 
substituents independendy selected from the group consisting of lower-alkyl, 
carbonyl, aryl and heteroaryl, which aryl or heteroaryl group can optionally be 
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j ^b?ti^ted witib 1-tp 3:substituentsindependendy.sd^^ from the group 
. .consisting of IpwerT-alkyd, lowerTalkoxy^h^ogen; CN, and:GF 3 ,*and which . 
carbonyl group can optionally be substituted with lower-alkyi, lower-alkoxy, 
halogen, CN; CF 3 ,< aiyl, or heteroaryl, which aryi or heteroaryl group can 
5 • optionally be'substituted with 1*1:6*3 substituents liidepeiadehfly selecteif from the 

-group consisting' bflower-al^ 

,R 7 ifajnmopl^ 

substituents independently selected from the group consisting of lower-alkyi, 

R 8 and R 9 independently from\each other are H or. lower-alkyi, -r^,-, , a-> 
n is 0; 1 or 2, 

and pharmaceutically acceptable salts thereof. 

In a preferred embodiment, the present invention relates to compounds of 
15 formula (I), wherein 

R 1 isHorCN, 

R 2 is -C(R 3 ,R 4 )-CH 2 -R 5 , -C(R 3 ,R 4 )-CH2-NH-R 6 , ^ 3 ^)-OJa^R 7 , or tetralinyl 
dptionafly substituted with 1 to 3 substituents independently selected from the 
group consisting of lower : alkyl, lower-alkoxy, halogen, CN, and CF 3 , . 

20 R 3 is hydrogen, loweisalkylVbenzyl, hydrbx^erizyl or iriddl)dmettiylene, ' ; ' 

R 4 is hydrogen or lower-alkyi, or 

R 3 and R 4 are bonded to each other to form a ring together with the carbon atom to which 
they are attached and -R 3 -R 4 - is -(CH 2 )2-s-, 

R 5 is 5-membered heteroaryl, bi- or tricyclic heterocydyl, or aminophenyi; optionally 
25 substituted with 1 to 3 substituents independently selected from the group 

consisting of lower=alkyl, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 
thiophenyl, and phenyl which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyi, 
lower-alkoxy, benzyloxy, halogen, CF 3 , and CN, 
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R 6 is a) pyridinyl or pyrimidinyl, which is substituted with 1 to 3 substituents 

independently selected from the group consisting of aryl and heteroaryi, which 
aryl or heteroaryi group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyi, lower-alkoxy, 
5 halogen, CN, and CF 3 , 

or b) 5-membered heteroaryi, which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyi, 
carbonyl, aryl and heteroaryi, which ; aryl or heteroaryi group can optionally be 
substituted with 1 to 3 substituents independently selected from the group 
10 consisting of lower-alkyi, lower-alkpxy, halogen, CN, and CF 3 , and which 

carbonyl group can optionally be substituted with lower-alkyi, lowerralkoxy, 
halogen, CN, CF 3 , aryl, or heteroaryi, which aryl or heteroaryi group can , 
optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF 3 , 



15 R 7 



is aminophenyl, naphthyl or quinolyk optionally substituted with 1 to 3 substituents 

independently .selected from the group consisting of lower-alkyi, lower-alkoxy, 
- halogen, CN and CF 3 , 



X isC(R 8 ,R*)orS, 

R 8 and R 9 independently from each other are H or lower-alkyi, 
20 and pharmaceutically acceptable salts thereof. 

bu., W&er preferred embodiment, the pr^ent mveiition rdat^ to cdiripouncls 6f 
formula L (g;as, k defined ^oye^in jyhich R? is £N. Other preferred compounds are those, in 
which X is -CH 2 -. 

r. ?P ad^tion,.compounds of formula (I) as defined above, wherein R 2 is'wC(R 3 ,R*)- 
25 Q^R* and R 5 is oxazolyi, thiazolyl, indolyi; aza-indolyl, iridolinyl, aminophenyl; or 

carbazolyl; optionally substituted with 1 to 3 substituents independently selected from the 
gfo^P consisting ^ of lpwer-alkyl, lower-alkoxy, halogen, CN, OF 3 , trifluoroacetyl, - 
thiophenyl, and phenyl which can optionally be substituted with 1 to 3 substituents 
. independently selected fronj.the group, cpnsisting of lpwer^alkyl, lower-alkpxy, behzjdbxy, 
30 halogen, .CF 3 , apd, CN; and R 3 and R 4 are as defined above, relate to a preferred *' ' 

embodiment of the present invention. Of these compounds, those wherein R 5 is a) indolyl 
substituted with 1 to 3 substituents independently selected from the group consisting of 
methyl, methoxy, cyano, chlorine, bromine, trifluoroacetyl and phenyl; or b) aminophenyl 
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optionally substituted with 1 to 2 methyl goups; or c) indolinyi substituted with inethoxy- 
phenyl; or. d) oxazolyl substituted with 1 to 3 substituents independently selected from the 
group consisting of methyl and phenyl which is optionally substituted withT to 3 

( substituents independently selected from the group consisting of fluoroi cHbro, etEoxy 
5 andbenzjdoxy; qr e) 2-aza-indolyl, 7-aza-indolyi or carbazolyl; arid R 3 and R 4 Ti 1 

^independently from each other arehydrogen or methyl, are more preferred^Each of the 
above mentioned definitions a), b); c), d) and e) individually relates to a preferred JV ' K ^ 
embodiment Compounds as defined above, wherein R 5 is5-cyanb*2-^ 5- 
methyl-2-phe^^ 
10 methyl and R 4 is hydrogen, are particularly preferred. 

^Go^pounds of foirauk4%^^ W 
pyridmyl : ^hichjAsub Mo 3 substituents indgpehdSftly saeriea-fr8inffi£ 

group consisting of aryl andheteroaryl, which aryl or heteroaryi group can optionally be 
substituted with 1 to 3 substituents 'independently selected from the group consisting of 

15 lower-alkyi; lower-alkoxy, halogen, CN, and CF 3 , or b) thiazolyl which can optionally be 
substituted with 1 to 3 substituents independently selected from the group consisting of 
lower-alkyi, carbonyl, aryl and heteroaryi, which aryl or heteroaryi group can optionally be 
substituted with. 1 to 3 substituents independendy selected from the group consisting of 
lower-alkyi,. lower-alkoxy, halogen^ CN, and CF 3 , and which carbonyl group can optionally 

20 be substituted with lower-alkyi, lower-alkoxy, halogen, CN, CF 3 , aryl, or heteroaryi, which 
aryl or heteroaryi group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyi, lower-alkoxy, halogen, 
CN, and CF 3 , and R 3 and R 4 are as defined above, represent another preferred embodiment 
of the present invention. Each of the above mentioned definitions a) and b) individually 

25 relates to a preferred embodiment. Those compounds, wherein R*is a) pyridinyl 
substituted with phenyl, methoxy-phenyl, cyanophenyl, or methyi-oxadiazolyl, or b) 
thiazolyl substituted with 1 to 2 substituents independently selected form the group 
consisting of methyl, cyanophenyl, methoxyphenyl and phenyl-isoxazolyl, and R 3 and R 4 
independently from each other are hydrogen or methyl, are more preferred. Each of the 

30 above mentioned definitions a) and b) individually relates to a preferred embodiment 
Compounds of formula (I) as defined above, wherein R 6 is 5-(4-methoxy-phenyl)-pyridin- 
2-yl, 5-(5-iriethyl-oradi^ and R 3 

and R 4 are hydrogen or R 3 and R 4 are methyl, are particularly preferred. 

Another preferred embodiment of the present invention relates to compounds of 
35 formula (I) as defined above, wherein R 2 is -C(R 3 ,R 4 )-CH 2 -0-R 7 and R 7 is aminophenyl, 
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naphthyi or quinolinyl* optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of lower-alkyl, lower-alkoxy, halogen, CN and CF 3> and 
R 3 and R 4 are as defined above, with those compounds, wherein R 7 is aminophenyi, 
naphthyi or quinolinyi, optionally substituted with 1 to 3 methyi-substituents, and R 3 and 
5 R 4 independently from each other are hydrogen or methyl being particularly preferred 

Other preferred compounds of formula (I) are those, wherein R 2 is tetralinyl 
optionally substituted with 1 to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkpxy, halogen, CN, and CF 3 , with those compounds, 
wherein R 2 is tetralinyl optionally substituted with methqxy being more preferred and with 
10 those compounds, wherein R 2 is 6-methq^-tetralm-2-)d being most preferred. 

In a preferred embodiment of the present ihvention, R 2 is : -d(^R 4 )-(CHi) n -R 5 and 
R 5 is 5-membered heteroaryl, bi- or tricyclic hetexocydyl, or aminophenyi; optionally 
substituted with 1 to 3 substituents independently selected from the group consisting of 
lower-alkyl, lower-alkoxy, halogen, CN, Cl%, frifludf oatetyl, thiopheriyl, phenyl, teteroaryl 
15 and mohotydic heterocydyl, which ptenyt heteroaryl or mbnocyclic heterocydyl can 
optionally be substituted with I 1 to 3 substituents independently selected froni the group 
consisting of lower-alkyl, lower-alkoxy, benzyloxy, halogen, CF3, CF3-O, CN and NH-CO- 
lower-alkyi, and R 3 , R 4 and n are as defined above. 

More preferably, R 5 is oxazolyi, thiazolyi; pyrazolyl, triazolyl, imidazole, 
20 benzimidazolyl, indqlyl, aza^indolyl,-indolinyl, aminophenyi, or carbazolyl; optionally 

§^^%^?Jpfe^^ P^P^idinyl^and ph^yl^^hich;pyridin)dican optionallybe 
jo SHfe^^^jU 1 ? f.sjub^s^^ selected.frqm the.group consisting of 4 

^K^^^^^^ :1!0 ? s »b^^^ te ^ de P en dently sdected from the group consisting of 
^ w j|F~$^> halogen* CF 3 , CF3-O, CN, and NH-CO-lower-alkyi, 
^.■S 5 .*?^. independently from each other are hydrogen or lower-alkjd, or R 3 arid R 4 V 
are bonded to each other to t form a riiig together with the carbon atom to which they are 
30 attached and -R! r R 4 - is z (CH 2 h*. i - -o " 

'Even more preferably, R is selected from the group consisting of 5-Methoxy r 2 7 
methyl-in'dol-l-yi; 5-cyano-indol-l-yl, 2-methyl-indol-l-yl, 2,3-Dimethyl-indol-l-yl, 3- 
methyl-indoH-yl, 5-Brom-indoUl-yl, 5-Brom-23-dmydro-indol-l-yl, 7-aza-indol-l-yl, 
2-aza-indol-l-yl, 5-phenyl-2 > 3-dihydro-indol-i-yl, 5-cyano-2-methyl-indol-l-yl, 2- 
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phenyl-mdol-l-yl, Carbazol^^ 
l-yl,4-CMc>r^mdol-l-& 
mdol-l-yi, &(4-Mek'^ 

phenjd, 3-1^^-dimethyiamino-phenyi, 5-Me%l-2-phenyl-oxazol-4-yl, 2-(4-Huoro- 
5 phenylJ-S-melhyl;©^!-^^ .•: 
Ethoxy-4-fluoro-phen^^^ 
yl, S-MetiiylT^pb^^^ 

I^lm^p^-phenylJ-^-meAyl-pJ^lT^yl,. 2^^ Huoror3-methyi^plienyl)-5-methyl- - 
oxazoy^l, ; 2-,(3-MetJ^ 2f (v2fEliiyl-pyridin^yl)-5- 

2T(6-ine^yi ? py?idip-3,ryl-)T^ 

yl,5-methylT3-(3 r 1^^^ 

15 phenyI)-pyrazol-l-yi, 5rEthyl-3-phenyl-pyrazol-l-yl, 5-methyl-3-pyridin^yl-pyrazol-l- 
yl, 3-methyi-5-pyridin-3-yl-pyrazol-l-yl, 3-(3-Chloro-phenyl)-5-methyl-pyrazol-l-yl, 3- 
(3,4-Dichloro-phenyl)-5-methyI-pyrazol- 1 -yl, 3-phenyl-5-trifluoromethyl-pyrazol- 1-yi, 5- 
Isopropyl-3-phenyl-pyrazbl-l^ 5-methyl-3- 
pyridin^yl-pyrazoM-yl, 5-methyl-3-(6-miethyl-pyri(lin-3-yl)-pyrazol-l-yI, 5- 

20 G^dopropyr-SipKenyl^pyrazol-l-yl, 5-methyl-3-pyrazm-2-yl-pyrazol- 1-yi, 3-(5-Chloro- 
pyndin-3-yl)-5-methyl-pyfazol-l-yl, 5-riiethyl-3-pyndin-2-yi-pyrazol-l-yl > 3-pyridin-3- 
yl-5^tM^orometh]4-pyra26l-l-yl, 3^pyridin-3-yl-pyrazol-l-yl, ^medi)4-3^pyri<]in-3-)4- 
[l,2,4]triazol-l-yl;3-pyridin-3-yl-5-1^ 
pyrazin-2-yl-[l,2,4]triazol-l-yl,2-me^ 

25 imidazol-l-yl, 4-phenyl-imidazol-l-yl, 4-pyridin-2-yl-imidazol-l-yl, 4-pyridin-3-yl- 

imidazol-i-yl, 3-phenyl-pyrazol-l-yl, 3-(4-Methoxy-phenyl)-pyra2ol-l-yl, 3-(4-Methoxy- 
phenylHi^ltriazol-^ 

4-yl, 5-Methyl-2-phenyl-lH-iniidazol-4-yl, S-Methyl^-pyridiii-^yl-lH-imidazol^-yl, 5- 
Me&yl-2-pyridin-3-yl-lH-imidazol-4-yl, 5-Metliyl : 2-pyridin-2-yl-lH-imidazol-4-yl, 2- 

30 (3-Huoro-4-methyl-phenyl)-5-methy^ 

phenyl)- lH-imidazol-4-yi, 5-methyl-2-m-tolyl- lH-imidazdl-4-yl, 5-methyl-2-(3- 
. chto£QpJb^yi)-lH-iiiridazol-4^ 
inudazol-4-yl > 2-(3,5TDicbloro-phenyl)-5-methyl-lH-imidazol^ l-methyl-2-phenyl- 
lH-imidazol-4-yl, l,5-Dimethyi-2-phenyl- lH-imidazol-4-yl, 2-(3-Fluoro-phenyl)-5- 

35 methyl.- lH-imidazol-4-yl, 2-(3-Methoxy-phenyl)-5-methyl-lH-iniidazol-4-yl > 2-(3- 
Ethoxy-phenyl)-5-methyI- lH-imidazol-4-yi, 2-(3,5-Difluoro-phenyl)-5-methyl- 1H- 
imidazol-4-yl, 2-(3,5-Dimethoxy-phenyl)-5-methyl-lH-imidazol-4-yl > 5-methyl-2-(3- 
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trifluoromethyi-phenyi)-lH-imidazol-4-yi, 5-meth)d-2-(3-trifluoromethoxy-phenyl)-lH- 
imidazol-4-yl, 2-(4-Chloro-phenyl)-5-meth)d-lH-imid^ol-4-yi > 5-methyi-2-p-tolyl-lH- 
imidazol-4-yl, 2-(3-Chloro-4-methyl-phenyl)-5-methyi^ and 2-(3- 

acetamidophenyl)-5-meth3d : lH-imida2ol-4-)d, and R 3 and ^ independently from each 
5 other are hydrogen or methyl or R 3 and R 4 are bonded to each other to form a ring 
together with die carbon atom to which they are attached and -R 3 -R 4 - is -(CH 2 )2-5-. 

Most preferably, R 5 is 5-Methoxy-2-methyi-indol-l-yi, 2-methyl-mdbl-l-yi, 2,3- 
Dimethyl-iridoM-yl, 5-cyano-2-methyl-indol-l-yl, 2-(4-Huoro^phenyi)^5-methyi-oxa2ol- 
4-yl, 2-(4-Benzyioxy-phenyl)-5-methyl-oxa2ol-4-yl, ^ 5-methyl-2-phen)d-oxazol-4-yi,.5- 
10 meth)d-3-pyridin-3-yi-pyrazol-l-yl, 5-me%l-3-pyra^-2-)dipyra2bl-l-^, 3-pyridin-3-yl- 
pyrazol-l-yl, 5-methyl-3-pyridiri : -3-^ < 
imidazol-I-yl, 4-pyridin-3-yl-imida2ol-l-yl, and 5-cyano-indol- 1 -yl, and R 3 and R 4 
independently from each other are hydrogen or methyl. 

Other preferred compounds of formula (I) as defined above are those, wherein R 2 is 
15 -^R^-^-NH^and^ is .-, . ' 

a) pyridine or pyrimidinyl, which is substituted with 1 to 3 substituents independently 
selected from the group consisting of aryl and heteroaryl, which aryl or heteroaryi group 
can optionally be substituted with 1 to 3 substituents independendy selected from the 
group consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 , or 
20 b) 5-membered heteroaryl or bi- or tricyclic heterocyclyl, which;5Tihembered.heteroaryI or 
bi- or tricyclic heterocyclyl can optionally be substituted with 1. to 3 substituents 
independendy sde^ from ^ and . . 

heteroaryl which aryl or heteroaryi group can optionally be substituted with 1 to 3 
^substituents- independ&itly selected from the group consisting of lower-alkyl, lower- 
-<25 '^6^M6g^GN;^dCTs/^cl whicftcarbonyl ^oup^o^tidn^ybe substituted 
'withlow^a^ 

heteroaryi grbiip can optionally be substituted with 1 to 3' sub^tuente independently 
Selected from the group consisting of lower-all^lbwer^ an'd CF 3 , 

arid R 3 arid R 4 are as defined above. : r ' < ■ ' ' 

30 More preferred compounds are those, wherein R 6 is , 

a) | pyridinyl pr pyrimidinyl, which is substituted with 1 to 3 substituents independentiy 
selected from the group consisting of pyridinyl,.oxadiazoiyI, and phenyl, which oxadiazolyl 
can optionally be substituted with lower-alkyl, and which phenyl can optionally be 
substituted with 1 to 3 substituents independendy selected from the group consisting of 

35 lower-alkyl, lower-alkoxy, CN, and CF 3 , or 
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b) thiazolyj or oxa#azolyI, which can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyi, phenyl, benzoyl, phenyl-V 
isoxazolyi and pyridyi, which pyridyi can optionally be substituted with lower-alkjfl or 
hdogen, Md,yfoch ^ 1 to 3 substituents 

5 independently selected from the group consisting oflower-alkoxy, halogen, CN, and CF3, 

c) 8H-indeno[l,2-d]thiai6lyi, 4,5,6,7-tetrahydro-benzothiazolyl, 4,5,6,7-tetrahydro- 
thiazolo[5,4-c]pyridinyl; benzbtKiazolyl, benzooxazolyl or iH-ben&imidazdl^^ 
lH-benzoimidazolyl can optionally be substituted with lowi^-alkyl, and w&ch 4t5><5;7- 
teti^ydro : t3nazol6[5,4^ b^'sul^stituted'with lower-aljfyl- 

10 carbonyl or lower^alko^-carbohyl, ahd c R 3 "tiMH ^'iKXi^&^^^^k^i otfeer are" 
hydrogen or Idw^dkJL-: ^ <»* ° T -i°* tt ^ 

r r Evermore prefOTedU^^ is selected from the group* consisting of 

5>(4-Me1hp^-phenyl)-pyridin-2T)d, 5-(3-Me1ioxyrphenyl)-pyridin-2^ 5-(2-Methoxy- 
phenyl)-pyridin-2ryl, 5-(4-Cyanp-phenyl)-pyridin-2-yl, 5-Phenyl-pyridin-2-yl, 6-Phenyl- 
15 pyridin-2-yl, S-CS-MeAyi-fl^^oxadiazol^^-pyridin^-yl, 3-(5-Methyl- 

[l,3,4]oxadi^ol-2-yl)-pyridin-2-yl, 4,5-Dimethyi-thiazol-2-yl, 4-(4-Cyano-phenyl)- 
thiazol-2-yl, 4-(4-Methoxy-phenyi)-thiazol^2-yl, 4^(3-Phenyl-isoxazol-5-yl)-thiazol-2-yi, 

5- phenyl-pyridin : 2 r yl, 5-(3~Cyano-phenyl)-pyridin-2-yl, 5-(3-trifluoromethyl-phenyi)r 
pyridin-2-yi, 5-(4-trifluoromethyl-phenyl)-pyridin-2-yl, 5-(2-trifluoromethyl-phenyl)- 

20 pyridin-2-yl, 5-(3,5.-Bis-1iifluprpmet^ [3,3j]Bipyridinylr6-yi, 5- 

(2,4-Dimethoxy-phenyl)-pyridin-2-yl, 6-(4-Methoxy-phenyl)-pyridin-2-yl > 6-(4-Cyano- 
phenyl)-pyridin-2-yl, 6-(3-Methoxy-phenyl)-pyridih-2-yl, 6-(3-Cyano-phenyl)-pyridin-2- 
yl, 6-(2-Methoxy-phenyl)-pyridin-2-yl, 6-(3,5-Bis-trifluoromethyl-pheriyl)-pyridm 

6- (4-1rifluoromethyl-phenyl)-pyridin-2-yl, 6r(2-trifluoromethyl-phenyl)-pyridin-2-yl, 6- 
25 (3-trifluorometh]H : phenyl)-pyridin--2-)d, [23 , ]Bipyridin)d-6-)d > 6-(2 > 4-Dimethoxy- 

phenyl)-pyridin-2ryl > 6-ni-tolyi-pyridin-2-yl, 5-phenyl-pyrimidin-2-yl, 5-(3-Methoxy- 
phenyi)-pyrimidin-2-yl, 5^3-Cyano-phenyl)-pyrimidin-2--yl > 5-(4-Qraho-phenyi)- 
pyrimidin-2-yl, 4^(2,4-Dimethoxy-phenyl)-thiazoI-2-yi, 4-(2-Methoxy-phenyi)-thiazol-2- 
yi, 4-Phenyl-thiazol-2-yl, 4-(3-Methoxy-phenyi)-thiazol-2-yl, 8H-Indeno[l>2-d]thiazoI-2- 

30 yi, 5-Methyl-4-phenyI-thiazol-2-yl, 4 > 5 : Diphenyi-thiazol-2-yl, 4-Benzoyi-thiazol-2-yl, 4- 
(4-Huoro-phenyl)-thiazol-2-yl, 4-(4-Trifluorometh)i-phenyl)-thiazol-2-yl, 4-Pyridin-2- 
yl-thiazol-2-yl, 4-Pyri<fo-4-yl-thiazoi-2-yi, 5-Meth)d-4-(4-trifluoromethyl-phenyi)- 
thiazol-2-yl,4-(4-Cyano-phenyl)-5-methyl-thia2ol-2--)d, 4-Pyridin-3-yl-thiazol-2-yl, 
4,5,6,7-Tetrahydro-benzothiazol-2-yl, 6-ethoxycarbonyl-4,5,6,7-tetrahydro-thiazolo[5,4- 

35 c]pyridine-2-yl, 6-acetyl-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridine-2-yl, Benzothiazol-2- 
yl, Benzooxazol-2-yl, l-methyl-lH-benzoimidazol-2-yi, 5-phenyl-[l,3,4]oxadiazol-2-yl, 3- 
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pyridin-3-yl-[l,2,4]oxadiazol-5-yl, 3-phenyi-[ 1,2,4] oxadiazol-5-yi, 3-pyridin-2-yi- 
[l>2,4]oxadiazol-5-yl, S-pyridm^-yHl^Joxadiazol-S-y], 3-(6-methyl-pyridin-3-yI)- 
[l>2>4]oxadiazol-5-yl,3-(2-CMoro-pyridm-^^^ 

phenyl)- [l^,4]oxadiazol-5-yl, and R 3 and R 4 independently from each other are hydrogen 
5 or methyl. . 

........ Most preferred are those, wherein R 6 is selected from the group consisting of 5-(4- 

Memoxy-phenyl)-pyridm-2-yl, 5-^ 

phenyl)-pyridin-2-yl, 5-(4-Cyano-phenyl)-pyridin-2-yi > 5-Phenyi-pyridin-2-yl, 5-(5- 
Methyi- [ l,3,4joxadiazol-2-yi)-pyridin-2-yi, 4-(4-Gyano-phenyl)-thiazol-2-yi > 4-(3- 
10 ?henyl-isoxazol T 5-yl)-tMa^l-2-^ 

yi, Benzothiazol-2-yl, 5-phenyi-[ 1,3,4] oxadiazol-2-yl, 3-pyridin-3-yl-[l,2,4]oxadia2ol-5-yl, 
3-pyridm-2-yl-[l,2,4]oxadiazbK^ 

pyridin-3-yi)-[l,2,4]oxadiazol-5-yl, and R 3 and R 4 independently from each other are 
hydrogen or methyl. ' ' ' ' Vl ' 

15 Other preferred compounds are those, wherein R 2 is tetralinyl or 

tetrahydroquinolinyl, optionally substituted with 1 to 3 substituents mdependentfy 
selected from the group consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 . 
More preferably, R 2 is tetralinyl or tetrafrydro^uinblihyi; optionally 'substituted with 
methoxy. 

20 CompGunds of formula (I) represent a preferred embodiment of the present 

invention and pharmaceutieaUy ^ acceptable salts of com'pbu^ 
alSo'fepreseht a preferred embodiment of the present invention. 

{^S') J- l^l£ , '"?"{o" ff -^ 9 " ,u< i 0 '' * ' ■■})' i ■ r ' v \ - r; V^V'ii-' i ■">'-■£!•.>. * 1 ..; .'■■.'Ji-'" -v 
-rpoBf^ferred compounds of general formula (I) are those selected from the group 

Tf : consisting of ■ r- -. is:.'.''< ■ffJ.'Vv ••i.-s . •< r. • • .. 

25 (2S^-lc[(>(lR/S)-i;2,3,4-T^ 

carbonitrile,.;.. ... ; . ; ■ ■-. <: ■: . • • r t -u?..- ;■• 

(2S)r4-[((2R/S)-6-Memoxy-l,2,3,4-tetrahydjo-naphmden-2-ylan^ 
pyrroUcUne-2-carbonitrile,. . ,: '•.» ,;->.■» 

. (2S)-H((2R/S)-l,2,3,4-Tetiahydro-naph^ 
30 — carbonitrile,,. .. .. .. . . ... . ,■ . . . . • 

(2S)-l-{[(l$)-2-(5-Methoxy-2-memyl-md 

pyxrohdine-2-carbonitrile, . ' 

(2S). : l.-{ [(lS)-2-(5-cyano-indol^ l-yl)-l-methyl-ethyIamino] -acetyl} -pyrrolidine-2- 
carbonitrile, 

35 (2S)-l-{[(lS)-l-Memyl-2-(2-methyl-mdol-l-yl)-emylammo]-acetyl}-pyrroUdine-2- 
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carbonitxile, * . . v / * ■* ,: - • 

j2S)-l-{[(lS)-2-(2,3^^ 

carbonitrile, •,. . . . 

y ,(2SH-U(^ 

5 carbonitrile, . , . - , . f . • », - . ; • u:. - 'i*- 1 . «: 

(2S)-1-{[(1S)-H5-Bro^ 

carbonitrile, ., . : , - 4 p>.\- f SV'~- >:.j*i> r - v ■ - r --v 

(2S)- M [2-(5-Brom-2,3-dihydro-indol- l-)i)-ethylamino] -acetyl} -pyrroUdine-2- 
c^bonitoile, : . ,» ; v : - : o^fr?:.'* 1 . , • .» ;*>-*-•■•, i^* o-NTr ^ 

10 (2S)rl^ 

carbonitoile,.,, f 4 -u* y^tu;^-* iji tf*o«r. eqcci-q jxojj rra, tf'Ofrb 

(2S)-l-{[(lS)-2-(2~aza-indol-l-yi)-^ 

carbbhitfilei ^ * l ^j^M:-^ ^«t* fcv*** 

(2Smf(IS)4l^^^ 
15 pyrroUdine-2-carbonitrile, 

(2S)-l-{[(lS)-2-(5-cyano-2-me 

pyrrolidine-2-carbonitrile, 

(2S)-l-{[(lS)-l-MethyI-2-^ 

carbonitrile, 
20 (2S)-H((lS)-2^Garb^^ 

(2S)-l-{[(lS)-2-(6-Brqm-indol^ 

carbonitrile, 

(2S)-14[(1SH-Methy^ 
carbonitrile, • 
25 (2S)-H[(lS)-2-(7-Bro^ 
carbonitrile- 

(2S)-l-{[2-(4-CMor-indol-l-yi)-e1^ 
(2S)-Hj2-(5-Methoxyr2-meth)4-^^ 

carbonitrile, •. , ... , ' 

30 (2S)-l-{[(lS) r 2-(5,6-Din^ 

carbonitrile, . t ..; ?< • 

(2S)-l-{[(lS)-2-(5,6-Dimetlioxy^ 

acetyl}-pyrrolidine-2-carbonitrile, 

(2S)-l-({(lS)-2-[6-(4-Me1i^ 
35 acetyl)-pyrroUdine-2-carbonitrile, 

(2S)-l-{[(lS)-l-Metii)d-2-(naph^ 

carbonitrile, 

(2S)-l-{ [2-(quinolin-6-yloxy)-ethylamino] -acetjd}-pyrroIidine-2-carbonitrile, 
( 2S) - 1 - { [2-(3-N,N-dimethylamino-phenoxy)-ethylamino] -acetyl} -pyrrolidine-2- 
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carbonitrile, 

(2S)-l-{ [(lS)-2-(4-N,N-dime^ 
pyrrolidine-2-carbonitrile, 
(2S)-i-{[(lR)-2-(4-N,N-dm^ 
5 pyrrolidine-2-carbonitrile, ' 
(2S)-l-{[(lS)-2-(3-N,N-dim^ 
; pyrroIidine-2-caxboni6ile, 
(2S)-l-{[2-(5^ 
carbonitrile, 

10 (2S)-i-({2-f2-(4-Huoro-phenyl)-5-methyl-oxazoM 

2-carbonitrile, 

(2SH-({2-[2-(4^B<^ 

pyrroUdine-2-OTbonitrile, 

(2S)-T^({2-[2-(2-Ethoxy^^ 
15 pyirolidine-2-carbonitrile, 

(2S)-l-({2-[2-(4-Cj^^ 

2-carto>nitriIe, 1 

(2S>1-^ 

p>rroHdinie-2-carbonitril^ 
20 (2S)-l-({2-[5-(4-Methox 
2-carbonitrile, 

H{2-[5-(4-Methoxy-phenyl)-j)^^ 
(2S)-H{2-[5-(3-Me^^ 
2-carbonitrile, 
25 (^) J l-(^ 
2-carbomtnle, 

30 H{2-[5-Ph&^ r 

(2S)4-({2-[6-Phenyl-pyriain-^ 

(2S);.k(i2r<[^ 

pywoiidme-2-c^onittile, 

(2§)- j-( {?- [3-(5 r Metl^l,3,4]oxa<fc^^ 
35 pyTTplidm(e-2rCarbonitxile, 

(2S)-l-{[2-(4,5-DimeAyI-thiazoI-2-)damino)-ethylainino]-acet^ 
carbonitrile, 

(2S)-l-({2-[4-(4-Cyano-phenyI)-th^ 
carbonitrile, 
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H{2-[4;(4-C^ 
(2S)-l-({2 : [4-(4-Me&oxy T phen^ 
qirbpnitril^ and , 4 

(2S) : l-({2-[4-(3-Phei^ , 
5 p)nrroli^e-2-c^boiutrUe, 

and pharmaceutical^ acceptable salts thereof. o; . v - 

Other preferred compounds of general formula (I) are those selected from the croup 
consisting of 
(2S)-1^ 

10 carboriitril£ , , , 

(2S)-l-(^ 

2-carBoiiitnie^ „ ' . , K 

(2S)-l-({2- [2;-(33-Dimethox^ -ethylaminol-acetyl)- 

pyrroHdine-2-carbonitrile, 
15 (2S)-l-({2-[2-(4-Huoro-^ 

pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2-(3-Methyl-phen^ 

2-carbonitrile, 

(2S)-H{2-[2 : (2-E^ 
20 pyiToiidine-2-carbohitrile, 

(2S)-l-({2-[5-Methyi-2-(5-trifluoromethyl-py^ 

acetyl)"pyrroHdine-2-carboriitrile, 

(2§)-l-({2-[5-Me^ 

pyrroKdine-2-carbonitrile, 
25 (2S)- 1 -{ [ 1, 1 -Dimethyl-i^ -acetyl} - 

pyrrolidine : -2-carb6nitrile, 

(2S)-l-({ l,l-Dimetii)d-2-[2-(3-m^ -ethylamino}- ... 

acetyl) -pyiToUdine-2-carbonilrile, 

(2S)-l-{[l-(5-Methyl-2-phen)d-o^ 
30 pyrrbiidine-2-carbonitrile, 

(2S)-l-{ [ l-(5-Methyl : :2-ph<myi-ox^^ -acet)d}~pyrrolidine- 

2-carbonitrile, 

(2S)-l-{[l-(5-Me1^-:2-ph^ 

pyrrolidine-2-carbonitrile, 
35 (2S)-l-{[l,l-Dimethyl-2-(5-me^ 

pyrrolidine-2-carbonitrile, 

(2S)-l-{ [ l-(5-Meth)i-2-phenyl-^ 

pyrrohdine-2-carbonitrile, 
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(2S)-l-{[l-(5-Me%l-2-phenyl-tMa^^ 
2-carbonitrile, 

(2S)-l-({2-[2-(4-Huoro-3-methyl^^ 
ethyiammo}-a(*tyl)-pyn:oU^ 
5 (2S)-l-({2-[2-(3-Chlpro-p^^^ 

acetyl)-pyrrolidine-2-carbonitrile, .. 
(2S)-l-({2-[2-(2XMoro-phenyl)-5-^^^ 
acetyl)-pyrrolidine-2rcarbonitriIe, - m 
(2S) 7 l-({l-[2-(4rHuoro^^ 
10 <^dopropylamino}-a<*ty^ .\. 
(2S)Tl-({l-[2-(3-CWoro-p^ 

acetyl)-pyrroUdin^2-^boDitrile, i • > . - 

(2S)rMUr[2-(2*{^ 
acetylJ-pyrroUdine^-carbonitrile, 
15 (2S)-l-{[ U-Dimethyl-2-(2-phenyl-oxazol-4-^^^ 

carbonitrile, : ... ... ; u, . .... .. .■ 

(2S)-I4[l>l-Dimeth^^ 

carbonitrile, ; : ; , : n , 

(2S)-l-{[l,l-Dimethyi-2-(2-morphofo^^ 
20 pyrrolidine-2-carbonitrile, 

(2S)-l-{[U-Dimethyl-2-(2^ 

2-carbonitrile, 

(2S)rU{[U-Dim^^^ 

I^ojidine^ • ■ «' * 

c^oni^e^-me^ t M i r-qjiWj.\]-U'>fc*u , »i. n i.' r » i -** 

('2S)ri^ 

i f : P r ; opylaminai-^ ^l)-pyrroUdine?2-^bonitril^ methto^uIfomVacid salt; i 

30 proi?)daininpHace^ 
(?SH-{[3-(5 r ^^ 

p)wpUdm<e-2T<^ . :i ' v 

(2S)-l r {{l,l-Dim^ 
- P)^oH<line-2-carbomt$%^^ <4i^ .1 i-« K ' «■ 

35 (2S) r l.{[l,l,^ 

pyrroKdine-2-c^bonitrile, methanesulfonic acid salt, . 
(2S)rl-({3-[3-(37CMoro-p^ 

acetyl)-pyrrolidine-2-carbonitrile, methanesulfonic acid salt, 
(2S)-l-({3-[3-(3,4-DicMoro-phenyl^^ 
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/acetyfy-pyreohcfo ^ ^ r v 

• (2S)^1 ? {[ l>l-Dimethyln3-(3::phenyl-5r 

ac^tyl}-p)TToUdiner2TcarbpDitrile, methanesulfoiuc add sjedt v . - /.v;^ ' < ; i- 
(2S)- M [3- (Srl^propyW-phenyirpyra^ -acetyi}- 
5 pyrroUdine-2-^ ^ ; -M , U-'mv^i-.m-v, ; ~--^r,;/: 

:(2S) T H[l,lrDim^^ 

pyirotidme-2:x^ : . ^ ^t m- ^; ■*» - 
v v i(2S)-l T {[rl4T : Dime1h^ 

p^oh^e-2^bonifc^^ -b-'asvy ■ ? \\ 

10 (^J^l^-Dim 

prppylan^o}^ 

pynroU<foe-2*c^^^^ 1 - accjif J 4>taApqnre~i- 

(2S)4n{[lil-Dimf1h^-3-(5^meth^ 
15 pyrroUdiner2-carboiutnle > :methanesidfomG'add/sai^ •? ::iT, "" t • 

(2S)-K{3-[?-(5-CMoro-pyri^^ 

propylamino}-ac^tyl)-pyrroUdine-2-carb6nitrile, methanesulfonic add salt, 
(2S)-V{[l,,l-DimelJiyl-3 : -(5-methyi-3-pyridi^ 
pyrroUdine-2-carbonitrile, metbanesulfoiiic add salt, 
20 (2S)-l-{[l,l-Dimethyl-3-(3rpyridin-3-)d-5-trifl 

acetyl} -pyrrolidine-2-carbonitrile, methanesulfonic acid salt; > 
(2S)-H[l,l-Dimethyl-3-(3-pyri^ 

2-carbonitrfle, methanesulfonic add salt, , - , ' ' , 1 

(2S)-l-{ [ U-Dimethyk3-(5^ 
25 acet)d}-pyrrolidine-2-<^bonitrile, methanesulfonic acid-salt, 1 • - ' 
(2S)-l-{[l,l 7 pimethyl-3-(3.pyridin-3^ 

propyiamino] -ac^tyi}rpyirohdine--2--carbpnitrile, methanesulfonic add salt, 

(2S)r lh{ [ l,l-Dimethyi-3K5-meth)d-3-pyrazin-2-yl. [1,2,4] triazol- l-yi)-propyiamino] - 

acetyl} -pyrrohdine-2-carbonitrilei • •» - 

30 (2S)-H[l,l-Dimethy^3^2-me^ 

pyrroUdine-2-carbpnilxile, . ■• . 

(2S)-l-{ [ M-Dimethyl-3-(2-methyl-4-pyri^ 

pyrroUdine-2-carbonitrile^ 
— £S)-H[U-Dimetk)^ 
35 carbonitrile, methanesulfonic add salt, r ^ 

(2SH-{[l,l-Dimediyi-3-(4-pyri^ 

pyrrohdine-2-carbonitrile, methanesulfonic add salt, 

(2S )- 1-{ [ 1 , 1 -Dimethyl-3- (4-pyridin-3 -yl-imidazol- 1 -yl) -propyiamino] -acetyl} - 
pyrrohdine-2-carbonitrile, methanesulfonic add salt, 
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(2S)-l-[(6R/S)-(2-Methoxy-5,6,7,8-tetr^ 
2-carbonitrile, methanesulfonic acid salt, 
(2S)-l-{ [ l,l-Dimethyl-3-(5-cyano-2-methyi^^^ 
pyrroUdine-2-carbonitrile, 
5 (2S)-l-{[(lS)-l-Meth)i-2-(3-ph^ 
carbonitrile, 

(2S)-l-({(lS)-2-[3-(4-Me1hoxy-phen^^ 
pyrrolidine-2-carbonitrile, 
(2S) r l-({(lS)-2-[3-(4-Metto^ 
10 acet)d)-pyrrolidine-2-carbonitrile, 
(2S)-l-{[(lS)-^Methyl-2-(5-ra^ 

pyrrplidine-2-carbonitrile, ■?,•■•. .. i. 

(2SM-{ [( lS)-l-Methyl-2-.(5-methyl-3-^^^ 
pyrroUdine-2-carbonitrile, 
15 (2S)-1-{[1,1-Dim^ 

2-carbonitrile, hydrochloride salt, , f 
(2S)-lr({2-[5-(3 7 Me^o^-phenyl)-pyrid^ 
pyrrolidine-2-carbonitrile, hydrochloride salt, 

(2S)- 1- ( {2- [5-(4-Cyano-phenyl)^p)oidin-2-)iamino] - 1, 1 -dimethyl-ethyiamino}-acelyl)- 
20 pyrrolidine-2-carbonitrile, hydrochloride salt,. 
(2S)-l-({2-[5-(2-Methoxy-phenyl^ 
pyrrolidine-2-carbonitrile, hydrochloride salt, 
(2S)-l-({2-[5-(3-Cy^o : phra^ 
pyrroUdine-2rc^bomlfrile, hydrochloride salt, 

j*. f«!yl)-p^ ; . 

(2S).-1 T (.{ 

30 a<*tyl)-pyrroUdin^ " I * 

(2S)-l-({lj-pimethy^ 

acetyl)-p^ohdine«2-c^boiutrile, methansolfonicacid salt, , ■ 

(2S);4-({2^ 

-ethylammo}-ace1yp-p!^ . ■ 

35 (2S)-l r { [2-([3,37Bipyridi^yl T $-)damino)- l,l-dimethyl-ethylaniino]-ace1yi}-pyrroUdm 
c^bonitxile, methansolfonic add ^t, • 
(2S)-H{2-[5-(2,4rDimetl^ 

acet)d)-pyrroUdine-2-carbonitrile, methansolfonic acid salt, 
(2S)-l-({2-[6-(4-Methoxy-pheii^ 
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2-carbonitrile, hydrochloride salt, 
(2S)-lr({2-[6^ 

carbonitxile, hydrochloride salt, ■ ■ ^ 

(2S)-l-({2 r [6-(3-l^^ 
5 2-carbonitrile, hydrochloride salt, , k? N ; ^ , / < • :t . 

(2S)-l-({2-[6-(4-Cyan^ 
• pyrroKdine-2-carbonitrile, hydrochloride salt: »; , : ..^u : 

(2S)-l-{[l,l-Dim^ 

2-carbpnitrile, hydrochloride sak,r : m. ' ^ • . *Q*pt>? - 

10 (2S)-l-({2-[d^ 

carbonitifle^hydrg^ ^a\^: hy$i> Vj « ry f ) f s t' nu u j • 

pyproHdme-2rqu:boin^ addjsalt; ; » a is) ; : swtf-f'-b} • ' p; --5 
(2S)- 1-( {2- [6-X4^ - 1 , 1-dimethyl-ethylamino } -acetyl) - 

15 pyrroUdineT2-carbonitrile, methansolfonic a;dd.salt, 
(2S)-l-({2-[6-(2-Me^ 

pyrrolidine-2-carbonitrile, methansolfonic acid salt, 

(2S)- 1-(.{2- [6-(2-MeAo^-phenyi)-pyridin-2-ylamino] -ethylamino}-acetyl)-pyn:ohdine- 

2-carbonitrile, methansolfonic acid salt, 
20 (2S)-l-({2-[6-(3-Cya^ 

pynroUdine-2-caxbomlxile, methansolfonic add salt, 

(2S) - 1 - ( { 2- [6- (3,5- Bis-trifluoromethyl-phenyl) -py^ 

ethylamino} -ac«t)d)-pyiToUdine-2-carbonitrile, methansolfonic acid salt, 

(2S) - 1 - ( { 1 , 1 -Dimethyl-2- [6- (4- trifluoromethyl-phenyl) -pyridin-2-yiamino] -ethylamino} - 
25 acetyl)-pyrroUdine-2-carbonitrile, methansolfonic add salt, 

(2S) - 1 - ( { 1 , 1 -Dimethyi-2- [6- (2-trifluorometh)d-phenyl)-pyridin-2-yiamino]-ethylaiiuno}- 

acetyi)-pyrrolidine-2-carbonitrile, methansolfonic add salt, ; 

(2S)-l-({l,l-Dimethyl-2-[6-(3-trifluoromethyl-phenyl)-pyri 

acetyl)-pyn , ohdine-2-carboxiitrile > methansolfonic add salt, 
30 (2S)-l-{[2-.([2,3']Bipyridin^^ 

carbonitrile, methansolfonic add salt, 

(2S)-l-({2-[6-(2,4-Dimethoxy-phenyi)-^^ 

acetyi)-pyrrohdine-2-carboiutrile, methansolfonic add salt, 

(2S)- 1 - { [ 1 , 1 -Dimethyl-2= (^^-tolyl-pyridinr2r_ylamino)^thylamino.] racetyl^pyrrolidine- 
.35 2-carbonitrile, methanesulfonic add salt, 

(2S) - 1 -{[ 1 , 1 -Dimethyl-2- (5-phenyl-pyrimidin-2-ylamino) -ethylamino] -acetyl}- 
pyrrolidine-2-carbonitrile, 

(2S)- 1 -( {2- [5-(3-Methoxy-phenyl)-pyrimidin-2-)damino] - 1 , 1 -dimethyi-ethylamino}- 
acetyl)-pyrrohdine-2-carbonitrile, 
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(2S)-l-({2-[5-(3-Cyano-phen>d)-py^ 
acetyiJj-pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[5-(4-Cyano-phenyi)-pyr^ ,:.v 
acetyi)-pyrrqhdine-2-carbonitrile, 
5 (2S)-H{2-[4-(2,4-Dimethoxy-pta . 
pyrroUdine-2-carbonitrile, 
(2S)-H{2-[4-(2rM^oxy-phm^ 
carbonitrile, 
(2S)-l-{[2-(4-Phen^ 

10 (2S) T l-({2-[4-(3-Metho:xy-phen^ 

carbonitrile, •• ; \ . 

(2S)-l-{[2-(8H-todm^ 

carbonitrile, hydrochloride salt, . 

(2S)-H(2-(5-Methy]U4-phenyk^ 
15 c^bpnitrile, hydrochloride salt, - _ 

(2S)-1- { [2-(4,5-Diphenyl-fo^ racetyl}-pyrrolidine-2- 

carbomtrilei hydrochloride salt, . , 

(2S)-l-{[2-(47$enzoylrto 

(2S)-l-({2 : [4-(4-HuoroTpta 
20 carbonitrile, . 

(2S)- 1- ( {2- [4-(4-Trifluoromethyl-phenyl)-thiazol-2-ylamino] -ethylamino}-acetyl)- 

pyrrolidine-2-carbonitrile, 

(2S : )-l-{[2-(4rPyridinT2^ 

carbonitrile, 

30 pyrrolidine-2-carbonitrile, . f 

c^bonitrile, ; , u . . ... ... \v. ... . v 

(2$)-l-({2-[4 : (^^ 

- pyn;oUdine-2=^ . .. . .. . ^ v ... 

35 (2S)- 1-{ [2-(4,5^^ -acetyl}-pyrrolidine- 
2-carbonitxile, , . 
(2S)- 1-{ [ 1, l-dimethyi-2-(6-ethp 

ylamino)-ethylamino]-acet^}-pyrrohdine-2-carbonitrile, methanesulfonic acid salt, 
(2S)- 1-{ [ l>l-dimeth)d-2-(6-acetyl-4,5,6,7-tet^^ 
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ethylaminojTacet^}^ ... 
(2S)-l-|[2-(^^ 

carbpnitrile, . t .... . . t .-. f : ,\. ^ ^ 

r (2S)-^ 

5 , (?S);lr{ [2 ? (B^oo^pl-2 r ^^ . 
(2S)-l-{ ^ 

c^bonititfe, . . % ^ t ... r . ,, :] . ■ £ ,: v . v ,.. 

;(2S)-1^ 

p^oHdine-27<^b.p^ :/;f ,^ /; v-tt;.-.-: ■.^■•'ji'Kh ' v^'^^n^r^-o.^v^y 

10 (2S)rl : 4[l,l-p^eth^ 

.<2S)j^{[U 

15 pyrrolidine-2-carbpnitrile, methanesulfonic aacUalt, , , . . 

(2S).t1 r ([ 1 ,1 -Dimethyl-2r (3-pyridin-2-yi- [ 1 ,2,4] oxadia2ol-5-ylamino)-ethyiamino] - 
acetyl}-pyiroHdine-2-carbonitrile, methanesulfonic acid salt, 
(2S)-1-{[1,1-Dimethyl^ 

acetyl}-py^oUdiner2-carbpnitrile, methanesulfonic. acid salt, , 
20 (2S)-l-({l,]kg^ . 
ethylat^p}-ac^tyi)-pyiToUdin methanesulfonic acid salt, 

(2S)-l-({2-[3^ 

elh)daminp}Tac^)-pyrroUdine-2-carbonit^ methanesulfonic acid salt, 
(2S)-l-({2-[3-(3,5-DicMo;^ 
25 etoykunino}-apetyi)-p^^ methanesulfonic acid salt, 

(2S)-l-{ [3-(2-Phen)d4H-inudazol-4-)d)-prpp)daiiiino] -acetyl}-pyrrolidine-2-carbonitrile, 
(2S)-l-{ [(5-Melhyl-2-pheny 
carbonitrile, ......... 

(2S)-1 -{ [2«(5-Methyi-2-phenyl-lH-i^^ -acetyl}-pyrrolidine-2- 
30 carbonitrile, 

(2S)-l-{[2-(5-Methyi-2-pyridin-^ 
2-carbonitrile, . 
. (2S)-l-{[2-(5-Metliyl-2-^^ 

2-carbonitrile, — - .... . . 

• . ■ 

35 (2S)-l-{[2-(5-Metliyi-2-pyric^ 
2-carbonitrile, 

(2S)- 1- { [2-(2-Phenyl- lH-imidazol-4-yI)-ethyiamino] -acetyi}-pyrroUdine-2-carbonitrile, 

(2S)-l-({2-[2-(3-Huoro-4-meth)d-phOT^^ 

ethyiamino} -acetyi)-pyrroIidine-2-carbonitrile, 



i 



) 
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(2S)-l-({lJ-Dimetliyl-2-[5-meto^ 
ethyiamino}-acetyi)-pyrroUdine-2-carbonitrile, r 
(2S)-l-{ [l>l-Dimethyi-2-(5-methyl-2-m^ 
pyrrolidine-2-carbonitrile, 
5 (2S)-l-({U-Dimethyl-2-[5^^ 
acet)d)-pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2«(3,5-Bis-trmuoromethyI-phenyI)-5-methyl-lH-i^ 
dimethyi-ethyiamino} -acetyl)-pyrrolidine-2-carbonitriIe, 
(2S)-l-({2-[2-(3,5-Dichloro^ 
10 ethylamino}-a<^tyi)-p)TTolidine-2-c^bonitriIe, 

carbonitrile, 

(2S)-l-{ [1 J-Dime1iiyl-2-(l-me^^ 

pyrroUdirie-2-carbonitrile, 
15 (2S)- 1-{ [2-( l,5-Dimethyl-2-phenyl-lH-iiiudazol-4-yl^ 

p^oIidine-2'Carboniinle, 

(2S)-l-({2-[2-(3-Hubro^ 

acetyl)-pyn:olidine-2-carboiiitrile, 

(2S)-l-({2-[2-(3-Meto 
20 ethylamino}-acetyl)'-pyrroUdine-2-carbonitrile, 

(2S)-l-({2-[2-(3-Ethoxy-ph^ 

acetyi)-pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2-(3£-I)ifl^^ 

ethyiamino}-acetyl)-pyrroUdine-2-carbonitrile, 
25 (2^-l l -({^ 

ethyiammo>acet^ 
etfi^ainin 

(2S)-l4tiVl-f^m^ 
30 ^cetyl}^ . 
(2SJ : 1^^ 

ace^}-pyrroUdine-2^bonitrile, ... ,. 

(?!Sj ; l r tf^ 

acs^}_-pyixc^^ .j^. . • ■.. ■ ■ 

35 (?S)rl-(UaTDimethyl-2-[5-meth 

ediyiaminoj-acetylj-pyrrolidine^-carbonitrile, : M . 

(2S)-l-{[l > l-Dimeth)d-2-(5-metiyl-2-phen)d-lH-iim 

pyrroBdine-2-carbonitrile, 

(2S)-l-({2-[2-(4-CUoro-phenyl)-5-m 
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a(^1^1)-pyrroUdine-2-carbonitrile, • , : , rfJ — . ' . 

pyrroUdiner2-carbonitrile, , . J: , > 1 f * - v 

&)-1t({2^^ 

5 ethylsunino}^ . . J: . . r . 

. (2S)-l-({l > l 1 Dimethyl : 2 : [2-( 

ethyian^ohace^ . : , ?{ . /. 

and pb^aceutically acceptable salts thereof 

Especially preferred compounds of general formula (I) are those selected from die 
10 group consisting of 

(2S)-H{2-[5^(5-Methyi-U^ 

pyTTOUdine-2-carbonitrile, "* . 
C2S)-l-{[(lS)-2-(5*^ 
pyn i olidine-2-aifb6mtrile > 
15 (2S)-l-{ [2-(5-MetHyl-2-phenyi-ox^ -acetyl}-pyrrolidine-2- 
carbonitrile, 

(2S)-H((2R/S)-6-Methoxy^^ 
pyrrolidine-2-carbonitrile, 
(2S)-l-({2-[2-(4-Huoro-j^ 
20 2-carbonitrile" 

(2S)-l-({2-[5-(4-Mrtho^ 
pyrrolidine-2-carbonitrile, and 
(2S)-l-({2-[4-(4-Cyano-pWylj-t^ 
carbonitriie, 

25 and pharmaceutical^ acceptable salts thereof. 

Other especially preferred compounds of general formula (I) are those selected from 
the group consisting of 

(i2S)- l-({2-[5-(3-Methoxy-pheriyi^ -ethylamino}-acetyl)-pyrroUdine- 
2-carbonitrile, 
30 (2S)-l-{[(lS)-2-(5-Methoxy^ 
pyrrolidine-2rcarbonitrile, 

(2S) - l-({2- [ 5- (4-Cyaho-phenyl)-pyridin-2-ylainino] -eth)damino}-acet)d)-pyrrolidine-2- 
carbonitriler 

(2S) - 1-( {2- [5-Phenyl-pyridin-2-ylamino] -ethjdamino} -acet)d)-pyrr6Udine-2-carbonitrile, 
35 (2S)-l-({244-(3~Phenyl-isoxazol-5-yl)-^ 
pyrrolidine-2-carbonitrile, 
(2S)-l-{[(lS)-l-Methyl-2-(2-me^ 



{ 



\ 
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carbonitrile, 

(2S)-l-({2-[5-(4-Methoxy-phenyl)-py^ 
2-carbonitrile, . 

(2S)-l-({2-[2-(4-Benzyloxy-phen)d)-5-me^ 
5 pybolidine-2-carbonitrile, 

(2S)-l-{[(lS)-2-(2,3-Dimethy^^^ 
carbonitrile, 

(2S)-l-({2- [5-(2^Methox>r-phenyij-pyridin-2-yIainino -eA^amino}-acetyl)-pyrroUdine- 
2 -carbonitrile, and 
10 (2S)-l-{[(lS)-2-(5-cya^^ 
carbonitrile, 

and pharmaceutically acceptable salts thereof. 

Other especially preferred compounds of general formula (I) are those selected from 

the group consisting 6f 
15 (2S)-l-{[i,l-Dimethyl-2-(^^^ 

pyrrolidine-2-carbonitrile, 

(2S)-l-{ [ U-Dimetliyl-3-(5-methyl-3-^^ 

pyrrolidine-2-carbonitrile, 

(2S)-l-{[l,l-Dime%l-3-(5-methyl-3-py^^ 
20 pyrrolidine-2-carbonitrile, 

(2SH-{[l,l-Dimethyl-3-(3-pyri^ 

2-carbonitrile, 

(2S)-l-{[l,l-Dimethyi-3-(5-me^ 
acetyl}-p^ " 

pyrrolidine-2-carbonitrile, 

(•2SM-{:[|^ 

30 ethylamino]-acetj4}-pyrroUdine-2 :v 
(2S)-l-{[2-(Benzpthia^ 
carbonitrile, 

pyrrolidine-2 : ^bonitiBe, ' ' ' : 
35 (2S)-1-{[1,1-D^^ 

acetyl}-pyrroiidine-2-carbonitriIe, 

(2S)-l-{[l,l-Dimettyl-2-(3-pyri^ 

acetyl}-pyrroUdine-2-carbonitrile, 
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(2S)-l-{[lVl-Dimeth^-2-(3-pfadin^ 

" iacetyi}-p>^olidine-2-c^bonitnle, and ( 
(2SM-(U>l : Dimethyl-2-^ 
tfhyiaminb} -ace^)-pyrrolidine-2-carbonitrile, 
5 and pharmaceutical^ acceptable salts thereof. 

Compounds of formula (I) : can ha^^^ can 

exist in the form of optically pure enantiomeric or as racemates. The invention embraces all 

of these forms.-:: : . ,: - * , • : ^-^T'< V - i-?;-'* . : ^^^y^[^«>^V 

1 •. a, t <: .;* : . * 'l-ir ' 
. It will be appreciated, that the ^mppunds of ge^eral f6rmulav(I) in tbta}invention 

10 may be cieriyatised at functional groups to provide derivatives which are capable of 

conversion.back^to the parent.comppun^ -jrjRrw** j - X rVhioSkfrrrrmo J -wxM * • 

The present invention also relates to a process for the manufacture of compounds of 
formula (I) as defined above, which process comprises reacting a compound of formula 

(id * . . . 




15 • • • ' g (II) - ■ 

with a compound R 2 -NH2, wherein R 1 , R 2 and X are as defined above and Y is a leaving 
group, to yield said compound of formula (I), and optionally converting the compound of 
formula (I) to a pharmaceutical^ acceptable salt Preferred is a process as described above, 
in which Y is halogen, mesylate or tosyiate, more preferably chlorine or bromine. 

20 « In general, a compound of formula (II) is treated with one to five equivalents of a 
compound R 2 -NH2, in the optional presence of an additional base such as a tertiary amine, 
a carbonate or a hydroxide at a temperature ranging from -78° to 70° in an inert solvent 
such as THF or DMF for 0.1 to 7 days and the resulting compound of formula (I) is 
isolated by standard isolation procedures. Optionally, the resulting compound of formula 

25 (I) can be converted to a salt (acid addition salt) using methods known to the person 
skilled in the art. 



The invention further relates to compounds of formula (I) as defined above, when 
manufactured according to a process as defined above. 
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As described above, the compounds of formula (I) of the present invention can be 
used as medicaments for the treatment and/or prophylaxis of diseases which are associated 
with DPP IV such as diabetes, particularly non-insulin dependent diabetes mellitus, 
impaired glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or 
5 metabolic syndrome, preferably non-insulin dependent diabetes mellitus and/or impaired 
glucose tolerance. Furthermore, the compounds of the present invention can be used as 
ciiuretic agents or for the treatment and/or prophylaxis of hypertension. 

The invention therefore also relates to pharmaceutical compositions comprising a 
compound as defined above and a pharmaceutical^ acceptable carrier and/or adjuvant 

. Further, the invention relates to compounds as defined above for use as theralpeutic 
active substances, particularly as therapeutic active substances for the treatment arid/br 
prophylaxis of diseases which are associated with DPP IV such as diabetes, particularly 
non -insulin dependent diabetes mellitus, impaired glucose tolerance, bowl disease, colitis 
ulcerosa, mprbus crohn; obesity, and/or metabolic syndrome, preferably for iise as 
therapeutic active substances for the treatment and/or prophylaxis of non-insulin 
depehilerif diabetes mellitus and/or impaired glucose tolerance. The invention relates 
furthermore to compounds as defined above for use as diuretic agents or for use as 
therapeutic active substances for the treatment and/or prophylaxis of hypertension. 

In another embodiment, the invention relates to a method for the treatment and/or 
prophylaxis of diseases which are associated with DPP IV such as diabetes, particularly 
rion-ihsulin dependent diab^es riieUitus, impaired glucose tolerance, bowl disease, colitis 
ulcerosi; morbus cfbhn, obesity, and/or metabolic syndrome, preferably for the treatment 

impaired glucose 

human bdmg or animd. The indention relates.furthermore to a method for, the>treatment 
and/orprophyl^ :n 
diuretic agent has a beneficial effect. 

„ .^The invention fiirthier relates to.the jise of t cpmppunds as defined above for the 
^ato^nt and/pr prppl^y|ms.pf^^ which associated with DPRIV such as -: ; r 
chabetes, particularly non-insulin dependent diabetes melitus, impaired glucose tolerance, 
bowl disease, colitis ulcerosa, morbus arota,pb^i^,jmcypr ^ 

preferably for the treatment ^d^or.prophyla^s. ; 
mellitus and/or impaired glucose tolerance.. The invention relates furthermore to the use as 
defined above, wherein, the disease is hypertension or to the use as diuretic agent- , 

In addition, the invention relates to the use of compounds as defined above for the 
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preparation of medicaments for the freatment and/or prophylaxis of diseases which are 
associated with DPP IV such as diabetes, particularly npn-insulin -dependent diabetes 
mellitus, impaired glucose tqlerance, bowl disease, colitis ulcerosa, mprbus Crohn, obesity, 
and/or metabolic syndrome, preferably for the treatment and/or prophylaxis of non- 
5 insulin dependent diabetes, mellitus and/or impaired gluco.se^tolerance. Such medicaments 
comprise a compound as defined above. The invention rdatefto as 
defined above, wherejn the; disease is hypertension or the use for, the preparation pf, 
diuretic agents. 

10 * preferred e^^ 

The compounds of formula (I)' can be manufactured by the methods given below, by 
the methods given in'the examples or by analogous methods, appropriate reaction 
15 conditions for the individual reaction steps are known to the person skilled in the art 
Starting materials are either commercially available or can be prepared by methods 
analogous to the methods, given below or in the examples, or by methods known in the art. 

The following tests were carriedotit In order to determine the activity of the 
compounds of formula L 

20 Activity of DPP-IV inhibitors aire tested with natural human DPP-IV derived from a 
human plasma pool or with recombinat human DPP^-IV. Human citrate plasma from 
different donors is pooled, filterted through a 0.2 micron membrane under sterile 7 
conditions and aliquots of; 1 ml are shock frozen and stored at -120°C until used. In the 
colorimetric DPP-IV assay 5 to 1 0 |xl human plasma and in the fluoroicnetric assay 1 .0 pi 

25 of human plasma in a total assay volume of 1 00 is used as an enzyme source. The cDNA 
of the human DPP-lV sequence of amino acid 31 - to 766, restricted for the N-terminus 
and the transmembrane domain, is cloned into pichia pastoris. Human DPP-IV is 
expressed and purified from the oritur medium using conventional column 
chromatography including size exclusion and anion and cation chromatography. The . 

30 purity of the final enzyme preparation of Coomassie blue SDS-PAGE is > 95 %. In the 
colorimetric DPP-IV assay 20 ng_rec.-h DPP-IV and in the fluorometric assay 2 ng rec-h 
DPP-IV in a total assay volume of 100 fjil is used as an enzyme source. 

In the fluorogenic assay Ala-Pro-7-amido-4-trifluorometh)dcoumarin (Calbiochem No 
125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H 2 0 is stored at - 
35 20°C until use. In IC50 determinations a final substrate concentration of 50 (jlM is used. In 
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assays to determine kinetic parameters as Km, Vmax, Ki, the substrate concentration is 
varied between 10 |JM and 500 ^lM. 

In the colorimetric assay H-Ala-Pro : pNA.Ha (Bachem L-l 1 15) is used as a substrate. A 
10 mM stock solution in 10% MeOH/H 2 0 is stored at -20oC until use. In IC50 
determinations a final substrate concentration of 200 \jM is used. In assaysto determine 
kinetic parameters as Km, Vmax, Ki, the substrate concentration is varied between 100 yM 
and 2000 jiiM! Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS 
SOB at an excitation wavelength of 400 nm and an emission wavelength of 505 nm 
continuously every, 15. seconds for 10 to 30 minutes, -Initial rate constants are calculated by 
best fit linear regression. The absorption of pNA liberated from the colorimetric substrate 
is defected in a Pa<^d Spe<^aCpunt at 405 nM continupsly every 2 minutes for 30 to 120 
minutes. Initial rate constants are calculated by best fit linear regression. 

DPP-IV activity assays are performed in 96 well platesit 37°C ih a total assay volume of 
100 jjL The assay buffer consists of 50 mM Tris/HQ pH 7.8 containing 0.1 mg/mTBSA 
5 and 100 mM NaCl. Test compounds are solved in 100 % DMS0, diluted to thedesired 
concentration in 10P/o E)MSO/H 2 0; The final-DMSO concentration in the assay is 1 % ' 
(v/v). At this concentration enzyme inactivation by DMSO is < 5%. Compounds are with 
( 10 minutes at 37°C) and without preincubation with the enzyme. Enzyme reactionsare 
started with substrate apphcation follwed by immediate mixing. 

3 IC50 determinations of test compounds are calculated by non-linear best fit regression of 
the DPP-IV inhibition of at least 5 different compound concentrations. Kinetic parameters 

and at 

least 5 different test compound concentrations. 

TKe^r«fefred cbmpou^dsWtnU^fe^nt msSMWSM ICSO'&ii&s of i nM to 10 jaM, 
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The compounds of formula I and7or their pharmaceutical^ acceptable salts can be 
used as rmedicaments, e.g. in the form of pharmaceutical preparations for enteral, 
parenteral or topical, administration. They can be administered, for example, perorally, e.g. 
! in the form of tablets,-coated tablets, drag6es, hard and soft gelatine capsules, solutions, 
5 emulsions or suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in 
the form of injection solutions or infusion solutions, or topically, e.g. in the form of 
ointments, creams or ojls. Oral administration is preferred. 

? Th§ production of the pharmaceutical preparations can be effected in a manner 
which will be familiar to any person skilled in the art by bringing the described 
10 ) compounds of formula is'arid/6r th^ salts, optionally in 

c6n*ihation wttfotheKtoe^ ro Iy h * r 

administration form together with suitable, non-toxic, inert, therapeutically compatible 
solid or liquid earner matmgis and> if 4esired, usual pji^ma.ceujdcal adjuvants. , r . ?1 

Siiilable earner material^ materials, but also organic 

15 earner materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic 
acid or its salts can be used as carrier materials for tablets, coated tablets, drag^es and hard 
gelatine capsules. Suitable.carrier materials for soft gelatine capsules are, for example, 
vegetable oils, waxes, fats and semi-solid and liquid polyols {depending on theinature of 
the active ingredient no carriers might, however,' be required in the case of soft gelatine 
20 capsules) . Suitable carrier materials for the production of solutions and syrups arie, for 
example, water, polyols; sucrose, invert sugar and the like. Suitable carrier materials for 
injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils. 
Suitable carrier materials for suppositories are, for example, natural prhardened oils, 
waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for topical 
25 preparations are glycerides, senMrsynthetic and synthetic glycerides, hydrogenated oils, t 
liquid waxes, liquid paraflSns, liquid fatty alcohols,, sterols, polyethylene glycols and , . 
cellulose derivatives. ( 

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency- 
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer 
30 substances, solubilizers, colorants and masking agents and antioxidants come into 
- consideration as pharmaceutical adjuvants. — - - — — 

The dosage of the compounds of formula I can vary within wide limits depending on 
the disease to be controlled, the age and the individual condition of the patient and the 
mode of administration, and will, of course, be fitted to the individual requirements in 
35 each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially 
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about 1 to 100 mg, comes into consideration. Depending on severity of the disease and the 
precise pharmacolrinetic profile the compound could be administered with one or several 
daily dosage units, e.g. in 1 to 3 dosage units. 

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 
5 1-100 mg, of a compound of formula I. 

The following Examples serve to illustrate the present invention in more detail They 
are, however, not intended to limit its scope in any manner. 
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General Methods 



Y 



R2 



t „NH 2 



R2 




(ID 



(III) 



X = CH 2> Rl = CN,Y = a: HA 
X = CH 2 , R1 = CN, Y = Br: IIB 
X = CH 2 , R1=H, Y = Bn IIC 



The compounds of formula (I) can be manufactured by the methods given below, by the 



5 methods outlined in the examples or by analogous methods. ct-Haloamides (II) were made 
from (S>prolylamide in analogy to procedures described in WO 98/19998. Starting 
amines of the general formula (III) are commercially available or can be prepared by 
methods found in the literature or according to the methods given below and within the 
example section (e.g. IHA-IIIT). In general, an a-haloamide II is treated with one to five 

10 equivalents of an amine III, in the optional presence of an additional base such as a tertiary 
amine, a carbonate or a hydroxide, at a temperature ranging from -78° to 70° in an inert 
solvent such as THF or DMF for 0.1 to 7 days and the resulting product I is isolated by 
standard isolation procedures. Optionally, an acid addition salt can be made using 
methods known to people skilled in the art. Compounds in which X = S can be made 

15 either by analogous methods or by methods known to the person skilled in the art. 

Compounds of the formula (I) wherein X is C(R 8 ,R 9 ) and R 8 ,R 9 are independently from 
each other lower alkyl can be obtained from suitable protected glutamic acid analogues by 
allegation and subsequent cyclisation to proline derivatives. These can further be 
elaborated to the oc-haloamides II in an analogue fashion as described for (S)-prolylamide. 

20 Compounds of the formula (I) wherein R 2 is -C(R 3 ,R 4 )-CH 2 -NH-R 6 might require the 
synthesis of the corresponding amine precursprs IIIE, IIIF, IHN, IIIO and HIP. 
Preparation of these amine derivatives is described in the general schemes below: 



Scheme 1: 
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Amine derivatives IIBE can be prepared by the reaction of a dibromo-pyridine or 
pyrimidine derivative XIQ with the appropriate 1,2-diaminoethane to form XIV. 
Subsequently, HIE can be obtained by reaction of XIV with an appropriate phenyl or 
heteroaryl derivative in a Suzuki type reaction. 

5 Scheme 2: 

o 



XV 



R ■ R 



Amine derivatives IIIF can be prepared by the reaction of an optionally protected (2- 
amino-ethyl)-thiourea XV with an a-halo-carbonyl-compound to form the corresponding 
Nl-thiazol-2-yl-ethane-l^-diamine XVI. Finally, deprotection leads to IIIF. The starting 
10 thiourea XV is known [R 3 = R4 = H: CAS 33 1779-96-5] or can be derived in analogy from 
the corresponding diamine and benzoyl isothiocyanate. 



Scheme 3: 



<?3 D . u 8 3r4 



XXXI IIIM 



X:S, O, NR 



Amine derivatives IIIN can be obtained if a chloro-benzthiazole, -benzoxazole, or • 
15 i^d^ple/JS^; isftreatedwiththeappropri 

Scheme 4: 



VV C ' h ^h 2 N ;V^ 2 
« R 

XXXII mo 

Ataine derivatives IIIO can be obtained if 2-chloro-[13,4]oxadiazoles XXXII are treated . 
with the appropriate 1,2-diaminoethanes. Starting [l,3,4]oxadiazoIes are known or could 
20 be prepared in analogy to literature procedures (e.g. Singh, H.etaL Ind. J. Chem., 1983, 
22, 1 177-1 i78 and Golfier, M. /. HeterocycL Chem., 1973, 10, 989). 
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Scheme 5: 



*XXIII 



xxxiv 



XXXV 
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'B3. 



R4 

Ha 



HIP 



10 



the corresponding hydroxy- amidines XXXIV and subsequent cydisation in the presence of 
tridbloracetic anhydride and trichloracetic acid to the [1,2,4] oxadiazoles XXXV which are 
ttreateAwithrthe appropriate 1^ ^di^^oethaheli <{imxa^f t rT.:r.- 

Compounds of the~formula (I) Wherein R 2 is -C(R 3 ,R 4 )-(GH 2 ) n - R* might require the 
synthesis of the corresponding amine precursors IIIA, IIIC, HID, IHG, IUHJIIK, IIEL, 
IIIM, IIIQ, IIIR, IIIS and HIT. Preparation of these amine derivatives is described in the 
general schemes below: 



Scheme 6: 
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Amine derivatives IIIA can be obtained by reaction of indole derivatives V with a 
15 sulfimidate IV yielding intermediates VI that can subsequently be deprotected. 

Intermediates VI can optionally be reduced prior to the deprotection step. Sulfimidates 
represented by the general formula IV can be made from the suitably substituted a-amino 
acid. This starting material is reduced by methods known in the literature to give the 
corresponding 2-amino-alcohoL The intermediate thus obtained is then converted to the 
20 N-BOC protected derivative by standard methods. Further treatment with 

SOCl^/imidazole and subsequent oxidation with NaI04/Ru0 2 affords the desired 
..__&ulfimidate IV. . 



Scheme 7: 
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Amine derivatives IIIC can be obtained from substituted aromatic bromides or iodides IX 
that are lithiated and further treated with a sulfimidate IV to yield the BOC protected 
intermediates X. These are thendeprotected using methods known in the literature ' 
5 (Greene, T. W. et al Protective Groups in Organic Synthesis; John Wiley &Sons, Inc.: New 
York, Chichester, Brisbane, Toronto, Singapore, 1991). 

Scheme 8: 




i) MsCI 



ii) NaN 3 




reduction 




XII 



HID 



Amine derivatives HID can be obtained by conversion of ethanol derivatives XI to the 
10 azide derivatives XII and subsequent reduction. The starting ethanol derivatives are known 
or were prepared from amides or thioamides in analogy to the procedures described in the 
literature (WO 00/08002 or Collins, ].L.etaL I Med. Chenu 1998, 41, 5037-5054). 



Scheme 9; 
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X ii) UOH 
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,V : " R 
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XVII Y = OorS 
. >C=J,Br;CI. 



XVIII 
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IIIG 



Amine derivatives IIIG can be obtained starting from the appropriate substituted 
halomethyl oxazole or thiazole derivatives XVII. Ester alkylation and subsequent 
saponification yielded the acid intermediates XVIII. These are subjected to a Curtius 



NH 2 
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reafrarigement A final deprbtectioh step resultes in the fonnation of the amines IIIG. The 
starting materials XVII are known or were prepared in analogy to the procedures described 
in the literature (WO 01/19805 Al, US 545531, Chem. Pharrru Bull. 1971, 19, 2050-2057 
and/. Med: Chem. 1972, J5, 419-420). 



5 Scheme 10: 
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Pathway B: 
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R = substituted aryl, hetroaryl 
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1 — R"=H: 



IUH-B 



Amine derivatives IHH-A and IIIH-B can be obtained by reaction of pyrazole derivaties 
XXII with sulfimidate reagents XIX and subsequent deprotection of the intermediates 

10 XXV-A and XXV-B: for the synthesis of the hitherto unknown 6-membered sulfimidate 
reagents XIX a BOC protected 3-aminopropan-l-ol XX (e.g. made by reduction from 
azetidinone XXI) is cyclized with SOCI2 in the presence of imidazole. These intermediates 
are usually not isolated but subsequently oxidized to the BOC protected sulfonic acid 
derivatives XDL As the 5 membered sulfimidates IV, these compounds are versatile 

15 alkylating agents that react readily with a variety of nitrogen and carbon based 

nudeophiles. Pyrazole derivatives XXII used are commercially available or can be accessed 
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via pathways A or B known in the literature involving 1,3-diketones XXIII and XXIV as 
synthetic intermediates (e.g. Ali et al, Pah /. Scu Ind. Res. 1993, 36 (12), 502). 

Scheme 11: 



>L 0 i^ 0 KO-BU.DMF. jrf^ f 3 X>-\ V 



R4 



R4 

NHR" NHR" 



XXV! , XIX r, . : . . minor regioisomer major regioisomer 

.......... XXVJI-B — - R*=Boexxvn-A 

R: substituted aryl, heteroary! L — R"=H: ITJK-A 

Amine derivatives IIIK-A (and IIIK-B) can be obtained by reaction of [l,2,4]triazole 
derivatives XXVI with sulfimidate reagents XIX and subsequent deprotection of the 
intermediates XXVII-A (and XXVII-B). [ 1,2,4] Triazoles XXVI used, are commercially 
available, known in the literature or were prepared in analogy to literature procedures (e.g. 
10 Francis etal, Tetrahedron Lett, 1987, 28 (43), 5133). 



Scheme 12: 



r& + MX r«K^ 



R> R4 . . • NHR' 



R4 
NHR" 



XXVI II XIX minor regioisomer major regioisomer 

XXIX - B ^1 R w =BOC: XXDC-A 



R=arylheteroaryl R'«H acid (~ R"=BOC: 



Amine derivatives IITL-A (and IIIL-B) can be obtained by reaction of imidazole derivatives 
15 XXVII with sulfimidate reagents XIX and subsequent deprotection of the intermediates 
XXIX- A (and XXIX-B). Imidazoles XXVI used, are commercially available, known in the 
literature or were prepared in analogy to literature procedures (e.g. Heterocycles 1994, 39 ; ; 
139, ■ , ' ; ^ f ° " 

Scheme 13: 
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xJ~ >LXX KC«Bn,DMF jEjK 

- R -^ S Y JNH + R-f-^ minorregioisomer + r-^Y r J|^ nhr ,. 



major regioisomer 



X==C;Y=N: XXII IV 

X=N;Y=N:XXVI I R"=BOC: XXX-A 

X*=N; Y=C: XXVII ■• " - - ' ' " ' :«r-*- RS=H: ; HIM-A 



R = substituted aryl f Heterbafy! 

■ .:. • .J. -vy -..v. vTi:> ;.;« ' . ■ ; i. > ' r.» ^ j ;i » > ' , . bit • r fj r>i; » ' » , ^ »<; : ;v.;.sjj-,^i y $ 

Amine derivatives IEM-A (and IIIM-B) can be obtained by reaction of pyrazol derivatives 
XXII, [ l,2,4]triazole derivatives XXVI and imidazole derivaties XXVII with sulfimidate 
5 reagrats'IV; arid subsequent deprotection of the intermediates X^-A-{and*X^-BU3r v 
Starting pyrazols XXII, [ 1,2,4] triazoles XXVI and imiaazblk XXVin are commercially 
available, are known or are prepared as described in the previous examples. 




NH 2 



IIIQ 



Scheme 14: 

NH Q i) cyclization N-^ 

+ L ^^^^ NPG R \ j 

NH2 ii) deprotection fj 

XXXVI XXXVII • • 

L = leaving group .. ; 

PG.= Protecting group 

10 Amine derivatives IIIQ can be obtained by cyclization of amidine derivatives XXXVI with 
N-protected 4-oxo-pentylamine derivatives XXXVI activated at the primary 5-position. 
Amidines XXXVI are known in the literature or can be readily prepared from the 
corresponding nitrile derivatives employing standard methodologies as e.,g. the Pinner 
reaction. N-protected 4-oxo-pentylamines XXXVII are known in the literature (Schunack, 

15 W. et al Z. Naturforschung 1987, 42B, 238-242). 

Scheme 15: 



/N^rf^CI i) azide formation N- — . 
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H ii) reduction h R 

XXXVIII IIIR 



WO 03/037327 



PCTVEP02/11711 



40 



Amine derivatives IIIR can be obtained from imidazoles XXXVIII via azide formation and 
reduction. Imidazoles XXXVIH are commercially available or can lie prepared in analogy 
to literature procedures (WO 96/10018). 



5 Scheme 16: 
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L '!) deprotection „ \\ . : 
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L ss leaving group 
PG = Protecting group 

Amine derivative HIS can be obtained by cydization of amidine derivatives XXXVI with 
N-protected 4-oxo-pentylamine derivatives XXXIX activated at the 3-position. Amidines 
XXXVI are Joiovm in the litef atiire or can be readUy prepared frdm the corresponding 
10 nitrile derivatives employing standard methodologies as e. g. the Pinner reaction. N- 
protected 4-oxo-pentylamines XXXIX are known in the literature (Schunack, W. et ah Z. 
Naturforschung 1987,425,238-24). 



Scheme 17: 
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Amine derivatives IIIT can be obtained from imidazoles XL by chlorination, reaction with 
aliphatic nitro compounds under basic conditions (as for example described in Eur. J. 
MecLChem. 1995, 30, 219-225) and subsequent reduction of the nitro intermediates XLI. 
Prior to the final reduction to the amine derivatives HIT an N-alkjdation step is optionally. 
5 Imidazoles XL are known or could be prepared from amidines XXXVI by reaction with 
2,3-butadione or 1,3-dihydroxyacetone as described the literature (WO 96/10018 or in 
DE2528640). " /> 

Compounds of &e formula (I) wherein R 2 'isU3(R^V^P>R 7 n^^ . 
synthesis' of the corresponding amine precursors IHB . Preparation of theseianline-' 3 ' \ 
10 derivatives is described in the general scheme belojy: V w bV — 



15 



Scheme 18: 




1)acid 

base A^5> 2) 




NHBOC 




Amine derivatives IIIB can be obtained by reaction of phenol derivatives VII with a 
sulfimidate IV yielding intermediates VIII that can subsequently be deprotecteii 



Examples 

Abbreviations: 

BuLi = butyl lithium, BOC = tert-butyloxycarbonyl, THF = tetrahydrpfiiran, DEPEA = 
diisoprop)dethylamine (Huenig's base), LAH = HlWum al umini um hydride, TFA = 
20 trifluoroaeetic add, RT = room temperature, MS = mass spectrometry, NMR = nuclear 
magnetic resonance spectroscopy, ISP = ion spray (positive ion) corresponds to ESI 
(electrospray, positive ion), TLC = thin layer chromatography, MsCl = methanesulphonyi 
chloride, Red. = reduction, TMS = tetramethylsilane, EI = electron ionization. 

General Remarks: 



25 *H-NMR spectra were measured at 250 or 300 MHz in the solvent indicated in the 
example section. Chemical shifts are given in ppm relative to TMS. The remark 
(+Rotainer) indicates the presence of a second less intensive signal set in the spectrum that 
can be attributed to the rotamer. Mass spectra were taken with the ionization method 
indicated in the example section. 



) 

; 
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Examplel) 

( 2S )- 1R/S)- l,23,4"Tetrahvdrb-naphthalen-l-ylamino)-acetyl1 -pyrrolidine-^ 
carbonitrile 

Racemic l-arnino-l^^tetrahxdronaphtalene (330 mg) was dissolved in dryTHF (6 
5 mL) under argon. A solution of IIA (130 mg) dissolved in 6 mL THF was addeddropwise 
over a period of 5 hours at RT and the mixture was allowed to stir for another 20 hours. 
The resulting suspension was diluted with ethyl acetate and washed with saturated 
NaHGC>3 solution and brine/The organic layer was separated, dried over Na^SO^ifiltered 
and evaporated. The residue was purified by flash chromatography 
10 (CH2el2/MeOH/NHiOH , 95:5:0.5) and tte appropriate fractions were combined and . 
evaporated to give the desired product as ia nuxixire6fWo& as ah 

oil. . , 

MS (ISP): 284.2 (MH + ). \ 1 ; 

:i H-NMR (CDC1 3 ): 1.53 (broad s> 1H), 1.73 (m, 1H), 1.83 (m, 2H), 1.95-2.35 (m, 4H), 2.71 
15 r (m, 1H), 2.82 (m, lH)m 3.42 m, 1H), 3.46 (s, 3H), 3.59 (m, 1H), 3.81 (m, 1H), 4.79 (m, 
1H), 7.10 (m, 1H), 7.16.(m, ?H), 7.^4,(m, 1H). . 

Example 2) 

f2S)-l-r(fe]^S)-6-Me&^^ 
pyrrolidine-2-carbonitrile, hydrochloride salt 

20 <Step^ ; ^ • J 't y * - 

10 oxime (1.0 g) prepared from 6-methoxy-2- 

Y.etaLj. Med Cherru 1989, 32, 478 - 486, was 
suspended in ethanol/water 1:1 .and nickel-aluminium alloy (1.58 g) was added in 
r ^ortioxis. Sodium hydrojdde solution (32%, 5.8 niL) was add<^<^ a period 

25 of 5 minutes with intensive'stirring - slight wanning of the mixture was observed. The 
suspension was vijprously stirred and analyzed by TLC - all starting material had been 
consumed after 60 minutes. The suspension was filtered through dicalite and the filtrate 
:extxarted,with G^2(3^ washed with brine, dried and evaporated 

c The; crude product w^ r puxifiedT>^^x (3. f I5~£m silica gel column) ■ 

30 with CH 2 Cl 2 /MeOH/NH40H 95:5:0.5 and CHza^MeOH/NJ^OH 90:5:10.5 as eluents. 
The product was obtained as a dark green oil (660 mg). : : 

MS(ISP): 178.1 (MH+), 161.3 ([MH-NH 3 ] + ). 
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'H-NMR (CDCI3): 1.48 (broad s, 2H), 1.58 (m, 1H), 1.99 (m, 1H), 2.54 (dd, 1H), 2.80 (m, 
2H), 2.96 (dd, lH)V 3.17"(m, 1H)} 3.77 (s, 3H), 6161 (d, 1H), 6.69 (dd, 1H), 7.00 (d, 1H). 

Step B]: feS)-h[((2R/S)-6MepMxyA2^^^ 

pyrroUdine-2-carbpnidile, hydrochloride salt ^.^^ ye . .-v- -. ;v ^ . ... ,< n ; . 

5 The title compound was obtained in analogy to example 1 from racemic 2-amino-6- 
metho:^-^ |?$7 mg) and nA ( 116 mg).. Yi^i J56 mg. This 

compound was dissolved in THF/ether 1:3 (10 mL) arid treated with,2.2 M HQ in ettiyl 
acetate (1 ml). The resulting soUd was isolated by filtration and dried in vacuo. Yield: 138 
mg; mixture of 2j diastereomers. ~ . „ . t ,,._,^ .,.->, 

10 ^S^): : 3lil^M*); ' ' ri f -» A P****™>w wra fro £> bufew i jioui j^vqiraxk-s* 

*' ! H-M (iMSft-V^ 2.70 (m, 1H), 2.88 (m, 

2H),,3.19 (m, 1H), 3.40, (m, lH),3.50.(q, 1H), 3.69 (m, 1H), 3.71 (s, 3H), 4.17 (m 2H), 
4.87 (m, 1H), 6.66 (s, 1H), 6.73 (d, ; 1H), 7.02 (d, 1H), 9.18 (broad s, 2H). ... 

Example 3) 

15 f2S)-l-f(f2iyS)-L23,4-TetTahydro-^^ 

carbonitrile } . „ r 

Step A]:' 2-Anunb-lA^ " ' " • ' 1 ■ ^ 

Racemic 2-a!n^o-l,2,3 > 4-tetrahydronaphtalene was obtained in analogy to example 2, step 
A from p-tetralone oxime (CAS 3349-65-3). 

20 1 H-NMR ; (GDCI3): 1.48 (broad s, 2H), 1.60 (WlH), 2:01 (mv lM), 2.56 (ddi 1H), 2.87 (m, 
2^3:M(d<^ : ' : 

Step B]: " (2S;-l-[(f21VS>l,23,4-TetrahydrO"naphthalen-2-yl 

2-carbonitrile • - -■ . > ■ j 

This compound was obtained in analogy to example 1 from racemic 2-amino- 1,2,3,4- 
25 tetrahydronaphtaleneX 153 mg) and IIB (75. mg). Yield: 83 mg, mixture of 2 diastereomers. 

M5-(1SP): 284.2 (MH^ . . 

^-NMR" (CDCI3): 1.66 (m, 1H), 1.87 (broad s, 1H), 2.00-2.40 (m, 5H), 2.67 (m, 1H), 
2.75-3.05 (m, 5H), 3.46 (m, 1H), 3.52 (s, 2H), 3.62 (m, 1H), 4.78 (m, 1H), 7.10 (m, 4H). 

Example 4) 
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teSH^fflS^-fS-Met hoxy^-methyl-indol-l^^ 
DVTrolidine-2-carbonitTile, hydrochloride salt 

H S- R ^ Nf-*- 



IV VI NHBOC iiia NH 2 

indole 
indolfne 



Red!" 
1 — in 



Synthesis of this compound requires the preparation of the corresponding amine , 
5 precursor IIIA according to the general scheme shown above. In the initial step, an indole 
or indoline derivative V is treated with a suitable base such as NaH or potassium 
lert butylate in an inert solvent such as THF or DMF or the like and then with a sulfimidate 
IV to give intermediate VI. Sulfimidates represented by the general formula IV can be 
made from the suitably substituted a- amino acid. This starting material is reduced by 
0 methods known in the literature to give the corresponding 2-amino-alcohol. The 
intermediate thus, obtained is then converted to the N-BOC protected derivative by 
standard methods. Further treatment with SOCVimidazole and subsequent oxidation 
with NaI04/Ru0 2 affords the desired sulfimidate IV. 

At this stage, reduction of the indole nucleus to the corresponding indoline can be carried 
5 out optionally by reduction with NaCNBH 3 or the like. The BOC protected intermediate 
VI is then deprotected using methods known in the literature (Greene, T. W. et aL 
Protective Groups in Organic Synthesis; John Wiley &Sons, Inc.: New York, Chichester, 
Brisbane, Toronto^ Singapore, 1991) such as l TFA/6H 2 Cl2 or HCl and t&e amin^mA is 
liberated from its salt oy base treatment 

Step ^: r ^ add tert- 

biilyi ester ^ Ts: ' f ■<' ^ -v .;n .- t ->--.'. 1 :. i • 

5-Mfthp3cy^Z ^methyljjndole (806 mg) was dissolved in DMF (25 mL) and cooled to 0 °C 
with an ice bath. Potassium tert-butylate (IM in THF, 6 mL) was added over 15 minutes 
and the resulting mixture was allowed to stir for further 30 minutes. (S )-4-Methyl-2^- 
dioxo-[l^,3]oxathiazoUdine-3-carboxyiic acid tert-butyl ester IV (1.42 g) was added in 
one portion andjstirring was continued & RT until.TLC analysis showed complete 
consumption of the starting material. The reaction mixture was partitioned between ether 
and saturated NH4CI solution and the organic layer was separated, washed with sat NH^Cl 
and brine, dried oyer Na 2 S0 4 , filtered and evaporated in vacuo. The residue was purified 
by flash chromatography (CH 2 C1 2 ). The appropriate fractions were combined and 
evaporated to give the product as an off-white solid (1.42 g). 
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MS (ISP): 341.3 (MNa + ), 319.4 (MH^). ..... 

l H-NMR (CDCl 3 )i 1.08 (d, 3H), 1.41 (s, 9H): 2i43 (s, 3Hj, 3.83 (s, 3Ht), 3.88 (m, 1H), 4.06 
(m, 1H), 2.22 (broad m, 1H),4.44 (broads, 1H), 6.17 (s, 1H), 6.79 (dd/lH); 6.98 (d, 1H), 
7.26 (m, 1H). (+ tfotamer). ; ' ' 

5 Step B]: (S>2-(5-Methoxy-2-me^ 

The product obtained jn example 4, step A] (796 mg) was treated wi^-WA/GH2Cl2 : 13 (25 
mL) at 0 deg for 4 hours and then at RT for 1 hour with magnetic stirring. The mixture 
was concentrated in vacuo and the residue was taken up in ethyl acetate. The organic layer 
Was washed twice with saturated NaHG0 3 affd.theh with%rin£ dti'^ 
10 concentrated. The residue was purified by flash chromatography using 

CH2Cl2/MeOH/NH40H 95:5:0.5 as an eluent Fractions containing pure product were 
combined and ^ evaporated to give the 

MS (ISP): 219.3 (MH*), 202.2 ; ([MH-NH 3 ] + ). 

X H-NMR (CDCI3): 1.13 (d, 3H), 1.15 (brad s, 2H), 2.43 (s, 3H). 3.35 (m, 1H), 3.84 (s, 3H), 
15 3.87 (dd, 1H), 3.95 (dd, 1H), 6.18 (s, 1H), 6.78 (dd, 1H), 7.00 (d, 1H), 7.18 (d, 1H). 

StepC]: (2S)-l-{[(lS) : 2-(5rM^ 
acet^}-pyrrohdine-2-c^bonitrile, hydrochloride salt , 

a-Bromoamide IIB (50 mg) was treated with (S>2-(5-Methoxy-2-meth)d-indol>l-yl)-l- 
methyl-ethylamine (151 mg) according to example 1. The free amine thus obtained (66 
20 mg) was converted to the hydrochloride salt as described in example 2. 

MS (ISP): 377.3 (MNa + ), 355.3 (MHF). 

'H-NMR (DMSO-4s): 1.06 (d, 3H), 2.05 (m, 2H)> 2.20 (m, 2H)„2.40 (s, 3H), 3.45 (q, 1H), 
3.55 (m, 1H), 3.67 (m, 1H), 3.74 (s, 3H); 4.1 1 (m, 2H), 4.26 (m, 1H), 4.49 (m, 1H), 4.85 
(m, 1H), 6.19 (s, 1H), 6.75 (d, 1H), 6.97 (s, 1H), 7.36 (d, 1H), 9.35 (broad s, 2H). (+ 
25 Rotamer). 

Example 5) 

f25)-l-TTnS)-2-(5-cvand4rTd6l-l-vlM 
carbonitrile. hydrochloride salt 



Step A]: (S>[2-(5-Cyano-mdol-l-yi)-l-methyl-ethyI]rcarbamic acid tert-butyl ester 



) 
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This compound was obtained according to example 4, step A] from 5-cyanoindole (500 
mg) and ('S>4-methyl-2,2-dioxo-[lA3]oxathiazoUdine-3-carboxylic acid tert-butyi ester 
IV (L0 g). Yield: 1.09 g, yellow solid. 

MS (ISP): 317.4 (MNH4 + ). 

5 'H-NMR (CDC1 3 ): 1.12 (d, 3H), 1.41 (s> 9H), 3.95-4.20 (m, 2H)> 4.20-4.40 (m, 2H), 6.59 
(d, 1H), 7.18 (d, 1H), 7.40-7.60 (m, 2H), 7.96 (s, 1H). 

StepB]: rsj-2K5-Cy^o-kdol-l-yi)-i-meth^-e 

The product obtained in step A] (500 mg) was treated with 22M HC1 in ethyl acetate (15 
mL) at RT for 60 minutes. After complete consumption of the starting material, the 
10 reaction mixture was diluted with ethyl acetate, washed with saturated NaHC03 solution 
arid brine, dried, filtered and evaporated. The crude product wais purified by flash 
chromatography using C^CyMeOH/NH^OH 95:5:0.5 as an eluent The fractions 
containing pure product were combined and evaporated to give the title compound as a 
colorless oil (251 mg). 1 ... ( ....... 

15 MS (ISP): 200.2 (MH+), 183.1 ([MH-NH 3 ] + ). 

'H-NMR (CDCI3): 1.10 (broad, s, 2H), 1.15 (d, 3H), 3.44 (m, 1H), 3.95 (dd, 1H), 4.11 (dd, 
1H), 6.60 (d, 1H), 7.26 (d, 1H), 7.43 (m, 2H), 7.96 (d, 1H). 

Step C]: (2S;-l T {[(JS>2-(5^^ ... 
pyrrolidine-2-carbonitrile, hydrochloride salt 

20 llie^an^e^formed in the previous step (215 mg) and IIB (80 mg) were coupled according 
tOr.example4.-The.-resulting^product-was converted to-the-hydrochloride salt as described 
in example 2 step B], yielding i25 mg of the title compound. 

MS (ISP): 358.3 (MNa + ), 336.2 (MPT 1 "). 

'H-NMR (PMSO-dlsj: 1.16 (d, 3H),*2.05 (m, 2H),2,19 (m, 2H), 3,43 (m, 2H), 3,60 (m, 
25 1H), 3.70 (m, 1H), 4.43 (dd, 1H),4.74 (dd, 1H), 4.86 (m, 1H), 6.68,(d, 1H), 7.57 (d, 1H), 
7.65 (d, 1H), 7^83 (d, 1H), 8.15 (s, lH), 9.47 (broad s, 1H), 9.55 (broad s, 1H). (+ 
Rotamer). . /• - ) 

Example 6)-. 

f2SM^frtS)-l-Memvl-2-(2-memyl-mdoM^ 
30 carbonitrile 
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The title compound was obtained from 2-methyfodole, ("Sjr4-metbjd-^-dipxo- . 

[ 1,2,3] oxathiazoUdine-3-carboxylic acid tert-butyl ester and IIB according to example 4, 

steps A] to.C] as a brownish oil. 

MS (ISP): 347.4 (MNa + ), 325.4 (MH + ). 

5 *H-NMR (Cbq 3 ): 1.56 (d, 3H), 17f (broad s, lH), 1,80-2,20 (m, 4H),,2.49 (s, 3H), 2.59 

(m, 1H), 2.69 (d, 1H), 2.96 (d, 1H), 3.08 (in~iH), 3.19 (m, 1H), 4.02 fa T^'J^jjp.' 

fH); 6.25 (s, 1H), 7.00-7-17 (m, 2H), 7^8 falH), 7M (d, iH).'(VRotamer). 

"•v.*-"' Jj v ] 's '• X* U'LM.. 

Example 7) 

This compound^was.ph^ ( r Sj-4-methyl-2,2-dioxo- 

[ l^,3]oxathiazoHdine-3-carboxyUc terti-hutyl ester and IIB according to example 5, 

steps A] to C]. 

MS (ISP): 361,3 (MNa + ), 339.3 (MH + ). 

15 ! H-NMR (DMSO-^):0.95 (d, 3H), 1.85-2.10 (m, 5H), 2.18 (s, 3H), 2.35 (s, 3H), 3.02 (m, 
1H), 3.15 (m^ 1H)> 3.24 (broad s, 2H), 3.39 (m, 1H), 3.93 (dd, 1H), 4.07 (dd, 1H), 4.65 (m, 
1H), 16.95 (t, 1H), 7.02 (t, 1H), 7.36 (m, 2H). (+ Rotamer). 

Exainple8) 

f2S)-lUrfIS)-l-M^^ 
20 carboriitrile, hydrochloride sait ! 

This compound was made'from 3-methyl-indole, (S < )-4-methyi-2,2-dioxo- * 
[ 1>2,3] oxathiazolidine-3-carboxylic acid tert-butyl ester and IIA according to example 5, 
steps' A] to C]. The hydrochloride salt of the title compound was obtained according to 
example 2. 

25 MS (ISP): 347.4 (MNa + ), 325.4 (MH+). 

- . - iH-NMR (DMSQ-<fc): 1.154d,3H)^Q£{in>2H); 2.17 (m, 2H), .2.26 (s, 3H)_; 3.40 (m, 2H); 
3.54 (m, 1H); 3.66 (m, 2H); 4.05 (broad s, 2H); 4.24 (dd, 1H); 4.58 (dd, 1H); 4.84 (dd, 
1H); 7.06 (m, 1H), 7.18 (m, 2H); 7.52 (m, 2H), 9.23 (broad s, 1H); 9.30 (broad s, 1H). (+ 
Rotamer). 



30 Example 9) 



\ 
\ 
t 
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f2S)-l-fffIS)-2-(5-Brom-in^^ . 
carbonitrile 

This compound was obtained from 5-bromo-indole, (SJ-4-methyi-2>2-dioxo- 
[I»2,3]oxathiazoIidine-3-carboxylic acid tert-butyi ester and HA according to example 5, 
5 steps A] to C]. 

MS (ISP): 411.5 (MNa + ), 389.2 (MH+). 

! H-NMR (DMSO-id): 0.92 (d, 3H), L95 (m; 2H), 2.07:(m, 2H)> 3.02 (m, 1H), 3.22 (m, 
1H), 3.28 (broad s, 2H)> 3.42 (m, 1H), 4.04 (dd, 1H), 4.16 (dd, 1H), 4.68 (t, 1H), 6.42 (d, 
1H), 7.21 (dd, 1H), 7.42 (d, 1H), 7.49 (d,lH), 7.72 (d, 1H). (+ Rotamer). 

10 Example 10) 

f2S)-M f2-(5-Brom-23-dihydro-^^ 
carbonitrile, hydrochloride salt 

This compound was made from 5-brom-2,3-dihydroindole, 2>2-dioxo- 
[ l,23]oxa1^azolidine-3-c^bbxyiic add'tert-butyi ester according to example 5, steps A] 
15 to C] . The hydrochloride salt of the title compounid was obtained according to example 2. 

MS (ISP): 399.3 (MNa + ), 377.3 (MH+). 

l H-NMK (DMSO-4): 2.05 (m, 2H), 2.17 (m, 2H); 2.94 (t, 2H)* 3.16(m> 2H); 3.3$ (m, 
5H), 3.60 (m, 1H), 4.00-4.30 (m, 5H), 4.85 (t, 1H), 6.55 (d, 1H), 7.20 (d, 2H), 7.21 (s, 1H), 
9. TO (b?oad s, 2H). (+ Rotamer). 

20 Example 11) I a., - . 

3*73 '( T " m: 3 30 '•' h< :-;„•»>»•••••■; H:. .•• r -' " •?» • . ': 

carbonitrile 

- f *:<«.-» i « < . 

This compound was made from 7-azaindole, ('Sj-4-methyl-2 > 2-dioxo- 
[i,23]bxatHiazohdine-3-carboxylic acid tert-butyi ester and IIB according to example 5, 
25 sfepsAj tdC]. ' ' ' • \ 5 : 

MS (ISP.): 334.3 (MNa + ),312.2 XMH!). 

l H^NMR (DMSO-d 5 ): 0.93 (d, 3H), 1.97 (m, 2H), -2.0 (very broads, 1H), 7 2:08 (m, 2H), 
3.12 (m, 1H), 3.20-3.40 (m, 3H), 3.49 (m, 1H), 4.14 (dd, 1H), 4.27 (dd, 1H), 4.69 (t, 1H), 
6.46 (d/iH), 7.07 (dd, 1H), 7.55 (d, 1H), 7.95 (d, 1H), 8.23 (d, 1H). (+ Rotamer). 
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Exampleli) 

f25M4ffIS)-2*fe-aza-indo^ . ; m 

carbonitrile 

• ••' : ' .' 

This compound was made from 2-azaindole (indazole), ( S)-4-methyi-2,2-dioxo- 
5 [l^Sjoxathiazolidine-S-carboxylic acid tert-butyi ester and IIB according to example 5, 
steps A] to C]. " /? ' : ;;< ' ' ' ' " ! 

MS (ISP): 334.3 (MNa + ), 312.2 (MH+). 

*HriflMR.(DMSOrd^^ 

3.12 (m, 1H), 3.20-3.40 (m, 3H), 3.45 (M, 1H), 4.27 (dd, 1H), 4.40 (dd, 1H), 4.68 (t, 1H), 
i0 iWdfik)-, 7.37 (t, 1H), 7.69 (d, 1H), 7.75 (d, 1H), 8.07 (s, 1H). (+ Rotamer). 

Example 13) 

r2S)-l4HriS)^lrMetfavi-2r(5-phen^-23-dihydr6Mndol-l-yiWthvia^ 
pyrrolidine-2-carbonitrile 

This compound was obtained from 5-phenyl-2,3-dihydroindole (synthesized from 5- 
15 bromoindole according to WO 95/01976), TS>4-methyl-2,2-<nox6-[l,23)oxathiazolidine- 
3-carb6xyiic acid tert-butyl ester and HA. according to example : 4, steps A] to C] . 

MS (ISP): 389.3 (MH+). 

X H-NMR (CDCI3): 1.13 (d, 3H), 1.70 (broad s, 1H), 2.10-2.35 (m, 4H), 2.89 (in, 1H), 3.06 
m, 3H), 3.17 (dd, 1H), 3.27 (q, 1H), 3.35-3.70 (m, 5H), 4.76 (m, 1H), 6.56 (d, 1H), 7.20- 
20 7.40 (m, 5H), 7.51 (d, 1H). (+ Rotamer). 

Example 14) 

teSM-lfnSJ^S-cyano^-m^ 
pyrrolidine-2-carbonitrile 

This compound was obtained from 5 - cyano-2-methyl- indole (synthesized in analogy to 
25 Aggarwal, A. et al Synth Comnvm. 1993, 25, 1101-1110, from 5-bromo-2- 
- methylindoie), (S>4~meto^ 
ester arid IIA according to example 5, steps A] to C] with the exception that in step C] a 
reaction time of 72 hours had to be applied in order to achieve an acceptable yield. 



MS (ISP): 350.4 (MH*). 
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! H-NMR (CDCI3): 1.15 (d, 3H), 1.60 (broad s, 1H), 1.95-2.30 (m, 4H), 2.51 (5, 3H), 2.82 
(d, 1H), 2.86 (m, 1H), 3.01 (d, 1H), 3.05-3.25 (m, 2H), 4.02 (m, 2H), 4.63 (m, 1H), 6.35 (s, 
1H), 7.36 (m, 2H), 7.84 (s, 1H). (+ Rotamer). 

Example 15) 

r2S)-l-{friS)-l-Methyl-2-(2^phenyl-indol-l-Yl)-e^ 
carbonitrile 

This compound was obtained from 2-phenyiindole, (SJ-4-methyi-2>2-dioxo- 
[l>2,3i]oxathia2oHdine-3-carboxylic acid tert-butyl ester and IIA according to example 5, 
steps A] to C]. 

MS (ISP): 387.3 (MET). 

J H-NMR (DMSO-d*): 0.69 (d, 3H), 1.93 (m, 2H), 2.07 (m, 2H), 2.80 (m, lH), 2.91 (d, 
1H), 3.02 (m, 1H), 3.05 (d, 1H), 3.31 (m, 1H), 4.06 (dd, 1H), 4.28 (dd, 1H), 4.61 (kd, 1H), 
6.52 (s, 1H), 7.05 (t, lH), 7.16 (t, 1H j, 7.40-7.62 (m, 7H). (+ Rotamer). 

Example 16) 

f2S)-l-f(nS)-2-Carbazol-9-yl-l-meth^ 

This compound was obtained from carbazole, (S)-4-methyl-2,2-dioxo- 
[l,2,3]pxathiazolidine-3-carboxylic acid tert-butyl ester and IIA according to example 5, 
steps A] to C] as the free tase. 

MS (ISP): 361.3 (MH + ). 

^NMR,(PMSO-^ r : 0.98 (d, 3H), 1.90 (m, 2H), 2.06 (m, 2H), 3.21 (m, 2H), 3.30-3.5 (m, 
'M*^i$l$>£&(&W> 4-63 (dd, 1H), 7.19 (t, 2H), 7.44 (t, 2H), 7.63 (d, 2H), 
8.14 (d, 2H). (+ Rotamer). 

Example. 17) 

|2SH-fjYlS)-2-^ 
carbonitrile 

The title compound was obtained from 6-brom-indoIe, (S,)-4-methyl-2,2-dioxo- 
[i^jSjoxathiazoUdine^S-carboxylic acid tert-butyl ester and IIA according to example 5, 
steps A] to C] as the free base. 

MS (ISP): 411.3 (MNa+), 389.1 (MH*) 
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l H-NMR (DMSO-4}: 0.94 (d, 3H), 1.85-2.15 (m, 5H), 3.02 (m, 1H), 3.20-3.40 (m, 4H), 
3.43 (m, 1H), 4.04 (dd, 1H), 4,15 (dd, 1H), 4.67 (t, 1H), 6.45 (d, 1H), 7.12 (dd, 1H), 7.39 
(d, iH), 7.49 (d, hi), 7.77 (s, IH). (+ Rotamer). 

Example 18) 

5 fiS)-!-^ 
carbonitrile 

This compound was obtained from 7-methyi-indole, (Sj-4-methyl-2,2-dioxo- 

f l,23]b^t^a^Udine-3-carboxyiic acid tert-butyl ester and IIA according to example 5, 

*^kr:,w ;S-< v^i"^ v^u° :>hf y^fq^n/ 

steps A] to CJ as the free base. . 

10 MS (ISP): 347.4 (MNa + )> 325.4 (MH+) 

l H-NMR (PMSO-4tf): 0.94 (d, 3H), 1.85-2.10 (m, 5H); 2.67 (s, 3H), 2.96 (m, 1H); 3.10- 
323 (m, 3H), 3.38 (m, 1H), 4.15 (dd, 1H), 4.32 (dd, IH), 4.66 (m, 1H), 6.39 (d, 1H), 6.86 
(m, 2H), 7.26 (d, 1H), 7.36 (d, lH). (+ Rotamer). 

Example 19) 

15 f2S)-l-UfiS)-2-(7-Brom-indol-l-vlM-^^ 
carbonitrile 

This compound was obtained from 7-brom-indole, CSj-^-methyi-i^-dioxo- 
[l,2^]o^thiazoiidine-3-carboxylic acid tert-butyl ester and HA according to example 5, 
steps A] to C] as the free base. 

20 MS (ISP): 411.3 (MNa + ), 389.1 (MKT) 

^-NMR (DMSO-dtf): 0.94 (d, 3H), 1.85-2.10 (m, 5H), 3,00-3.30 (m, 4H), 3.41 (m, 1H), 
441 (m, 2H), 4.66 (m, 1H), 6.50 (d, 1H), 6.92 (t, IH), 7.31 (d, IH), 7.41 (d, 1H), 7.57 (d, 
1H). (+ Rotamer). 

Example 20) 

25 f2S)-l-(f2-(4-Chlor-indol-l-vD-eth^ 

This compound was obtained from 4-chlor-indole, 2,2-dioxo- [ 1,2,3] oxathiazolidine-3- 
carboxylic acid tert-butyl ester and IIA according to example 5, steps A] to C] as the free 
base. 

MS (ISP): 331.3 (MH*) 



) 
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l H-NMR (CDQs): -1.70 (broad s, 1H), 2.00-2.30 (m, 4H), 3.05-3.70 (m, 6H), 4.26 (t, 
2H), 4.66 (m, 1H), 6.61 (d, 1H), 7.12 (m, 2H), 7.22 (dy 1H), 7.27 (nUH). 

Example 21) 

•f2S)-l-{f2-(5-Methoxy-2-me&^ 
5 carbonitrile 

This compound was obtained from 5-methoxy-2-methyl-indole, 2,2-dioxo- 
[l,2,3]oxathiazdhdine-3-carbo:^c acid terf -butyl ester and HA according to example 5, 
steps A] to G] as the free base. 

MS (ISP): 363.3 (MNa + ), 341.4 (MH% ■ ^ > : . 4 ' : . ' .V, \ 

10 ! H-NMk (CDC3 3 ); 1.60 (broadW'lH), 2.00-i30 (m, 4H), 2.44 (s, ^2& &2H) y ijY7- 
3.40 (m, 3H), ^83 (s, 3H), 4J8 (t, 2H), 4.68 (m, 1H), 6.16 lH)Xn (dd, 1H), 6.89 (d, 
lH);7.i8(d/lH). ' ' : ' ' 

' '.\ , W ... 

Example 22) 

f2SH : {fri5)-2-(5 ? 6 ^ 
15 carbonitrile 

This compound was obtained from 5,6-dimethoxindole, ( r S > )-4-methyi-2,2-dioxo- 
[ 1,2,3] oxatWazolidine-3-carbox)4ic acid tert-butyl ester and IIB according to example 4, 
steps A] to C] with the feUo^g ^ception in step i-metftyl^ 
2-[5,6-dnnethdxy-indol-"l-yl] was obtained in only 25% yield. The major product was (S)- 

ph;L&-(^ (50 % 

tttHM? -.f -jy'-iw^V tf.stf|) «•-,-•■;- ; • >rj- 1- 7-r, %Jr , ;; .,„.._• ...... f .. . . , ,. 

'H-NMR ^CDOs): '116 $ 3H), L68 (broa ; d s, 1H), 1:90-2.21 (m, 4it),£m (m! 2H), 2.()2 
. (d, 1H), 2.20 (m, 2H), 3.91 (s, 3H), 3.94 8s, 3H), 3.95 (m, 2H), 4.62 (m, 1H), 6.39 (d, 1H), 
25 6.85 (s,lH), 7.02 (d,lH), 7.06 (s,lH). 

',i - ' ;. . : .■ 

; ^mple23)..,, ;; . ,. . ... . . ,. , ...... ; , 

' (2S)-l-\ \ ( JS)-2-(5J6=Dimetfaoxy-3-tr^ 
kce^t-pyrroIidine-2-carbonitrile, hydrochloride salt 

( r S>l-[l-(2-Ainino-propyl)-5,6-dimethoxy-lH-indol-3-yl]-2,^ 
30 obtained in example 22, Step B] was coupled with IIB according to example 1. 
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MS (ISP): 467.2 (MH*). 

'H-l^JDMLSQ-^): 121 (d, 3H),;2.05 (m^H), 2.19 (m, 2H), 3.37 (m, 2H), 3.46 (m, 
lH)V3:59(m;iH)'3'^ 

4.78. (m, 1H), 4.86 (m, 1H), 7.49 (s, 1H), 7.68 (s, 1H), 8.45 (s, 1H), 9.37 (broad s, 1H), 9.55 
5 (broads, 1H). 

Example 24) - :-- >f r: : .,.r-' -,v-r . -v-;.- .^;:*^>;,- ^-.-'Hh;' 

acetd)"pyrrolidine-2>carbonitrile 

Step A]: fS>{2-[6-(4-Methox7-phenyi)-indol-l-yl]-l-methyi acid tert- 

10 b;utyl.ester r ... ..w.-t>*f r ± ± r >u.x},yp>%< - ? ; j-'^^hS-^l^^ ^- j^no~ f *-*#m$ons (go ^ 

This compound was synthesized from 6-(4-methoxy-phenyl)-iridole (synthesized from 6^ 
bromo-indole according to Carrera, G. M, et ail Syriteti iSWi, 1, 93-94) ahd ; (SJ-4-me&yt 
2,2-dioxo-[l,23]o^tWazoUdine-^-carboxyiic add tert-butyl ester as described in example 
4, step A]. 

15 MS (ISP): 381.4 (MH+). 

StepB]:(S>{2-[6-(4-Methoxy-phenyi)-2,3-dihy<iro-indol-l-yi]-l-methyl-ethyl}- 
carbamic-acid tert-butyl ester 

(S>{2-[6-(4-M^oxy-phenyl)-indoI-l^ acid tert-butyl ester 

(1.80 g) was dissolved in acetic acid (25 mL) and CH 2 a 2 (10 mL) and cooled to 0 °C. 
20 NaCNBH 3 ( 1 .41 g) was added in portions and the resulting mixture was allowed to stir for 
4 hours. The reaction mixture was diluted with ethyl acetate and extracted with 
concentrated NaOH solution. The organic layer was washed with brine, dried (Na 2 S0 4 ) 
and evaporated. The residue was purified by flash chromatography (gradient of ethyl 
acetate in hexanes) to give the title compound as a brown oil (1.7 g). 

25 MS (ISP): 405.6 (MNa + ), 383.4 (MH+). 

'H-NMR (CDC1 3 ): L25 (d, 3H), 1-41 (s, 9H), 3.01 (t, 2H), 3.12 (d, 2H), 3.46 (m, 2H), 3.84 
(s, 3H), 3.94 (m, 1H), 4.57 (broad s, 1H), 6.62 (s, 1H), 6.82 (d, 1H), 6.94 (m, 2H), 7.10 (d, 
1H), 7.49 (m, 2H). 

Step C]: (S)-2-[6-(4-Methoxy-phenyl)-23-dihydr^ 



30 The title compound was obtained from (S>{2-[6-(4-methoxy-phen>d)-indoM-yl]-l- 
methyl-ethyl} -carbamic acid tert-butyl ester according to example 4, step B] as a gum. 
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MS (ISP): 283.4 (MH+). 

'H-NMR (CDQ 3 ): 1.20 (d, 3H), 2.88 (dd, 1H), 2.96.(m, 2H), 3.14-3.29 (m, 4H), 3.51 (m, 
1H), 3,83 (s, 3H), 6.70 (s, 1H), 6.85 (d, 1H), 6.94 (m, 2H), 7.06 (d, 1H), 7.49 (m, 2H). 

Step D]: (2S)-l-({ (JS>2-[6-(4-Methoxjr-phenyl)-2,3-dmydro-indol-l-yl]-l-methyl- 
5 emylammo}-acetyl)-pyrrolidine-2-carbonitrile 

The title compound was obtained from (S>{2-[6-(4-metho^-phenyl)-2 > 3-dihydro-indoI- 
l-yi]-l-methyl-ethyiammeandH^ 

MS (ISP): 419.5 (MH + ). : 

te-NMR (CEOs): 1.12 (d, 3H)', 2.00-2.31 (ni, 4H), 2.45 (very broad s, 1H), 2.89 (dd, 1H), 
10 3.04 (m, 3H), 3.18 (dd, 1H), 3.27 (m, 1H), 3.35-3.70 (m, 5H), 3.84 (s, 3H), 4.75 (m, 1H), 
6.65 (s, 1H), 6.83 (d, 1H), 6.94 (m, 2H), 7.10 (d, 1H), 7.48 (m, 2H). (+ Rotamer). 



Example 25) 

r25)-l-{frJS^l.Memyl-2r(naphthalen-2-yloxy)-emylaniinol- acety^ 
carbonitrile, . ... , . . • ■ . • ■ 




15 VII" IV, ; '. „ VIII IIIB 

Synthesis of this compound requires the preparation of the corresponding amine 
fl^j^^WB'iuc^i^^^^-fSl^e^ scheme shown above. In the initial step, an 
aminophenol or naphtol derivative VII is treated with a suitable base such as NaH or 
po^iimi J^utyiate in an inert solvent such as THF or DMF or the like and then with a 
20 sufi^ 

suitably substituted a-amiiio add. This staxting material is reduced b^ in 
me'hterafere to give me corf esponding 2-amino-alcbhbl. Tfie toeincheciiate thiis obtained 
is then converted to the N-BOC protected derivative by st^dard methods! Further " ~ 
treatment with SOCli/iinidazble and subseqii&t bSridation WithNalO^uOi affords the 

. 25 a^sif ed siifimdaWiy: . • • : ~:K'?:'^S'l :f ' : ' : \"y "~ y : 

The resulting BOG protected intermediate VIII is then deprotected using methods, known 
in the literature (Greene, T. W. et al Protective Groups in Organic Synthesis; John Wiley 
8cSons, Inc.: New York, Chichester, Brisbane, Toronto; Singapore, 1991) such as « 
TFA/CH 2 C1 2 or HC1 and the amine IIIBis liberated from its salt by base treatment 
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Step A] : |S> ( 1 -Meth]d-2-(^ -carbaniic add tert : but^ ester 

... J /•/ v: -.i- ■*. -*:t v-r^vrr .y^tfe* 

p-Naphthol (721 mg) 1 was dissplvedinOMF (25^mL) and cooled to 0v p Gi Potassium-tert- 
butylate (1M in THF, 6.0 mL) was added drop by drop over a periode of 15 minutes and 
the mfttafe stbred for 30 min. fS^Methyi^-dioxo^^^ 
5 <^ox^aadt^-bu^ 

cbntmuied foii hours: Tte re£ctidn v 

wtli ^tliCTl'The di^uiic^i^ms w^ed witli iMl^Q 

^dwaporatedfe ^ p0:A7 ' : V 

10 (1 5 g) V ' ; ^ r * jJ,v ^ Ui ' ' !°3'^'-*r if x H I 4 °" i>V^x; ( 5 B 3 * HK G S£K ? £P S?; ^WP 9 

^-NMR (CDCI3): 1.38 (d, 3H), 1.46 (s, 9H), 4.00-4.20 (m, 3H), 4.82 (broad s, 1H), 7.14 
(m, 2H),7.M(m,lH), 7.44 (m,lH), 7.74 (m,3H). . > 

Step B]: (S>l-Methyl-2-(naphthalen-2-^^^ 

15 Removal of the BOC protecting group from the material obtained in the previous step 
(610 mg). was accomplished using the TFA/CH2CI2 method as described in example 4, step 
B]. Colorle^soUd,268mg. ^ : , . ...... 

MS. (ISP): 202.2 (MH + ). 

*H-NMR (CDCI3): 1.21 (d, 3H), 1.53 (broad s, 2H)> 3A1 (m,IH), 3.80 (dd,, 1H), 3.99 (dd, 
20 4H),7.10-7.20 (m, 2H), 7.33 (t, 1H), 7.43 (t, 1H), 770 : 7.80 (m, 3H). . . 

Ste^C]: " (2S)-l-{[(isy4-lS/^^ i 
pyrroUdine-2-carbpnitrile 

The title compound was obtained, from _rS>l-methyl-2-(naphthd^-2-)doxy)-eth)d-ainine 
(139 mg) and IIB (50 mg) following tibie procedure outlined in.example 1. Flash 
25 chromatography furnished a colorless glass (75 mg). 

MS (ISP): 360.2 (MNa + ), 338.2 (MH+). : 

7H-NMR (CDr:ii):1.24 (d, 3H)rt35 (broad s, lH)r2:00-2^GKm, 4H),-3.21 (m, 1H), 3.40- 
3.80 (m, 4H), 4^00 (m, 2H), 4.77 (m, 1H), 7.10-7.20 (m, 2H), 7.33 (t, 1H), 7.43 (t, 1H), 
7.70-7.80 (m, 3H). (+ Rotamer). 

30 Example 26) 



\ 

) 
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r2S)-l-{f2-(guinolin-6-vloxy)-e^ 

This compound was obtained in analogy to example 25, steps A] to C] from 6- 
hydroxyquinoline, 2 > 2-dioxo-[l,23]oxathiazolidine-3-carboxyiic acid tert-butyl ester and 
IIB with the following modification in step B]: The amine intermediate obtained in this 
5 step was very water soluble and could not be isolated by extraction. The aqueous phase was 
therefore neutralized with solid NaHCC>3 and the solvent was removed in high vacuum. 
The resulting solid was suspended in ethanol, stirred for 1 hour and then filtered. The 
filtrate was concentrated in vacuo and the residue was purified by flash chromatography to 
give the free amine III that was used in the final coupling step. 

10 MS (ISP): 347.4 (MNa + ), 325.4 (MH + ). 

'H-NMR (GDC1 3 ): 1.75 (broad s> 1H), 2.10-2.30 (m, 4H), 3.15 (m, 2H), 3.45 (m, 1H), 3.54 
(s, 2H)> 3.63 (m, 1H), 4.21 (m, 2H), 4.76 (m, 1H), 7-08 (d, 1H)> 7.33-7.41 (m, 2H), 7.99 
(D> 1H), 8.04 (D;.1H), 8.77 (m, 1H). (+ Rotamer); 

Example 27) 

15 (2S )- 1 - ( [2- ( 3-N,N-d^e&^amino-pheno^Vethylamino1 -acetyl} -pyrrolidine-2- 
carbonitrile 

This compound was obtained in analogy to example 25, steps A] to C] from 3-N,N- 
dimethylaminophenol, 2,2-dioxo-[l > 2,3]oxathiazoUdine-3-carboxyKc acid tert-butyl ester 
andHB. 

20 MS (ISP): 3293 (MNa + ), 317.3 (Ml! + ). 

./HrNlvIR (CDCI3): 1.60 (broad s, 1H), 2.00-2.35 (m, 4H), 2.93 (s, 6H), 3.05 (m, 2H), 3.43 
, 0 SB 1H), hfifaS^ftSSfofSb £08 (m, 2H), f 75 (m, 1H), 6.28,(na, 2H), ^36 (m, 
1H), 7.13 (t, ']&).(+ Rotamer). 

--a •>: ■ .1 • v. . {. -, ' v -. . 

Ejample.??) 

25 : (2S)-\-\\( lS)-2-( 4-N:N^dimethvlammo-pte^ 
pyh-oiidin e-2-carb6nitriIe 



fl'— - - . ,8' R* 

' Jl ft 9wP ' R-N" '• 1)ac*T R- 

+ BuU ', ^R^R' £S 




•R^W- ^ ' • ^ ^ "NHBOC ■ X X **NK, 

R" 

IX IV X IMC 

X = Br, I 




R" R* 
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Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIIC according to the general scheme shown above. A substituted aromatic 
bromide or iodide DC is/treated with BuLi in an inert solvent such as THF at low 
temperature (-100 to 0 °C). The lithiated species thus generated is then further treated 
5 with a sulfimidate IV and BOC protected intermediate X is obtained Compound X is then 
depfotected using methods known in the literature (Greene, T. W. et aL Protective Groups 
in Organic Sytithesis;j6h^ Wiley &^ons, Inc.: New Yofki /Chi A^er^ Brisbime, Toronto, 
Singapore, 1991) such as TFA/CH 2 C1 2 or HQ and the amine with the general formula ETC 
is liberated from its salt by base treatment 

10 Step A]: (SM2-(4-N,N-D^ 

butyl t^er ... r Uf < h ,v r ,..,. <-;< rA y r» C*' «iJ' ™2 mYt^ . 

4-Brom r N,N-dimethylaniline (1.0 g) was dissolved in dry THF (17 mL) and cooled to -78 
deg with a dry ice/acetone bath. BuLi (1.6 M in hexanes, 3.75 mL) was added dropwise by 
means of a syringe and a colorless precipitate was observed after addition. The mixture was 

15 allowed to stir for 20 min and then (SJ^-methyl^^-dioxo- [1,2,3] oxathiazolidine-3- 
carboxylic acid tert-butyl ester (1.54 g) was added in one portion. The suspension was 
stirred at -78 deg for 30 mins and then the excess solid dry ice was removed and the 
mixture allowed to warm to -30 °C over a period of 60 min. The suspension gradually 
cleared to give a slightly hazy yellow Solution. This was quenched by addition of saturated 

20 NH4CI solution and extracted with CH2CI2 (heavy emulsion). The organic layer was 

washed with brine (emulsion) and dried over Na 2 S0 4 . The organic layer gradually turned 
dark blue. The solvent was removed in vacuo and the residue was purified by flash 
chromatography (CH 2 C1 2 and then CH 2 Cl2/MeOH 95:5) to give the title compound as a 
light brown solid (563 mg). 

25 MS (ISP): 3013 (MNa + ), 279.2 (MH+). 

'H-NMR (CDCI3): 1.06 (d, 3H), 1.43 (s, 9H)> 2.56 (dd, 1H), 2.74 (dd, 1H), 2.92 (s, 6H), 
4.84 (broad s, 1H), 4.37 (broad s, 1H), 6.69 (d, 2H), 7.04 (d, 2H). r 

StepB]: (^S>2-(4-N,N-Dimethylamino-phenyl)-l-methyl-etiyl-ainine 

Removal of the BOC protecting group of the compound prepared in the previous step 
30.. . .(150 mg) was. accomplished according to example 4,step B] with TFA/CH 2 C1 2 (10 mL). 
Colorless solid: 75 mg. 



MS (ISP): 179.1 (MH + ). 
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'H-NMR (CDCI3): 1.05 (d, 3H), 1.32 (broad s, 2H), 2.40 (dd, 1H), 2.63 (dd, 1H), 2.91 (S, 
6H), 3.09 (m,lH), 6.70 (d,2H), 7.06 (d,2H). 

Step C] : (2S)-l-{ [flSj-2-(4-N,N-dime%lammo-phenyI)- l-methyl-ethylamino]-acetyl}- 
pyrroIidine-2-carbonitrile 

5 The title compound was obtained from (S)-2-(4-N,N-dmiemylamino-phenyi)-l-methyi- 
ethyi-amine (124 mg) and IIB (50 mg) following the procedure outlined in example 1. 
Flash chromatography furnished a colorless solid (67 mg). • 

MS (ISP): 337.2 (MNa + ), 315.3 (MH*). 

'H-NMR (CDCI3): 1.06 (d, 3H), 2.08-2.30 (m,5H), 2.50-2.68 (in, 2H), 2.86 (m, 1H), 2.91 
10 (s, 6H), 3.28-3.60 (in, 411), 4.74 (in, 1H), 6.69 (d, 2H), 7.06 (d, 2H). 

Example 29) 

Y2S)-l-{[riJ?)-2-(4-RN-(Umethylamino-phenyl)-l-metfa^ 
pyrrohdine-2-carbonitriie 

This compound was obtained in analogy to example 28j steps A] to C]: from 4-bromo-" 
15 N,N-dimethylaniline, (il>4-memyl-2,2-dioxo-[1^3]oXathiazoUdine-3-carboxyUcacid 
tert-butyl ester and IIB as a colorless solid. 

MS (ISP):.337.3 (MNa + ), 315.4 (MH + ). 

'H-NMR (CDCI3): 1.06 (d, 3H), 1.15 (very broad s, 1H), 2.08-2.30 (m, 4H), 2.53 (dd, 
lH),2.60Xdd, 1H), 2.87 (m, 1H), 2.91 (s, 6H)> 3.30-3.50 (m,4H), 4.74 (m, 1H), 6,69 (d, 
20 2H), 7.06 (d, 2H). (+ Rotamer). 

, : r"S i.'"-. ... ' ; ' " " ; '• . -, [ 

Example 30) .-• — .W' -- 1 " < 

a ... . < • • < ■ . ' \-4 

f2SM-{ffIS)-2-(3-RN-dimethyla^ 

pvrrolidine-2-carbonitrile 

This i compound was obtained in andogy to example 28, steps A] to C] from 3-bromo- 
25 N,N-dimethylaniline, ( r S)-4-methyl-2,2-dioxo- [ 1 ,2,3 ] oxathiazolidine- 3 -carb oxylic acid 
tert-l>iityi ester and IIB as a^ellQK gum ? _ _ 

MS (ISP): 315.4 (MKT). 
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1 H-NMR (CDC1 3 ): 1.10 (d, 3H), 1.85 (broad s, 1H), 2.00-2.33 (m, 4H), 2.65 (m, 2H), 2.94 
(s, 6H), 3.90-3.01 (m, 1H), 3.25-3.57 (m, 4H), 4.72 (m, 1H), 6.56-6.62 (m, 3H), 7.17 (t, 
lH).(+Rot'am^). - : 

5 f2SKl-{f2-(5^Meth7l-2-phra^ 



carbonitrile 

■ : ■ - ■< ... • • 




i) MsCI Y 



ii) NaN 3 

Y = OorS 
XI 




H,, Pd/C 




3 



PPh 3 . H.O 

. .vXil t-v** -i*"^ /rf.n^- 5 , *"jrV IIID> ;Vt 



Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIID in three steps starting from ethanol derivative XI according to the general 

10 scheme above. Reaction of XI with i) methanesulfonyl chloride, ii) sodium azide and 

subsequent reduction of the azide derivative XII using either triphenylphosphine/water or 
hydrogen in presence of palladiurti/carbon resulted in the formation of amine IIID as the 
free base or its salt The starting ethanol derivatives are known or were prepared from 
amides or thioamides in 'analogy to the procedures described in WO 00/08002 or Collins, 

15 J.LetdLJ. s k<^^ : 

Step A]: 4-(2'-Azido-ethyl)-5-methyl-2-phenyl-oxazole 

2-(S-Methyl-2-phei^ [CAS 103788-65-4, commercially available] 

(2.1 g) arid I)IPEA (2.6 ml) were dissolved in CH2CI2 and the mixture was cooled to 0°C. 
Then methanesulfonyl chloride (0.85 ml) was added and stirring was continued for 4 

20 hours at 0°G After dilution with CH2Q2 the reaction mixture was washed with water and 
brine and the organic layer was dried with MgSO^ Filtration and evaporation of the 
solvent yielded a residue (2.81 g), which was redissolved in DMF (20 ml). Sodium azide 
(0.78 g) was added and the reaction mixture was heated to 60°C for 4 hours. Then water 
was added and the resulting mixture was extracted three times with ethyl acetate. The 

25 combined extracts were washed with water, and brine and driedwith MgSO^. After 
filtration and evaporation of the solvent the residue was purified by chromatography 
(hexane/ethyi acetate 1:1) to give the desired product as a light yellow oil (2.2 g). 



MS (EL): 228.1 (M + ). 



) I 
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^-NMR (DMSO-d*): 2.37 (s, 3H), 2.77 (t, 2H), 3.59 (t, 2H), 7.51 (m, 3H), 7.92 (m, 2H). 
Step B] : 4- ( 2- Amino- ethyl) - 5-methyl- 2-phenyl-oxazole 

The azide derivative prepared according to step A] (5.25 g) was dissolved in a mixture of 
MeOH (200 ml) and cone HC1 (20 ml). Then a catalytic amount of 10% 

5 palladium/carbon was added and the reaction vessel was charged with hydrogen. After 
complete consumption of the starting material (as indicated by TLC), the catalyst.was 
filtered off and most of the MeOH was removed from the filtrate. The remaining mixture 
was diluted with water, washed with ethyl acetate and the pH of the aqueous phase was 
then adjusted to 10 by addition of solid sodium carbonate. The aqueous phase was 

10 extracted three times with ethyl acetate and the combined organic layers were washed with 
brine and dried over MgSC>4. Filtration and evaporation of the solvent yielded the title 
compound (4.6 g) as a brown solid - 

^-NMR (CDC1 3 ): 1.39 (broad s, 2H+H 2 0), 2.35 (s, 3H), 2.63 (t, 2H), 3.03 (t, 2H), 7.42 
(m,3H),7.99(m,2H). 

15 Step CJ: (2Sj-l-{[2-(5-Me^ 
carbonitrile ... 

The title compound was obtained from the amine derivative prepared according to step B] 
(2.6 g) and IIA (0.74 g) following the procedure outlined in example 1. Final 
chromatography (ethyl acetate/MeOH 2:1) gave a light yellow oil (1.1 g). 

20 MS.(ISP): 339.5 (MH + ). 

Example 32) 

Y2S)^lw^ 

25 2-carbonitrile - , * > s . ■.» 

This compound.was prepared in analogy to example 31, steps A] to C], starting from 2-[2- 
(4-fluoro-phenyl)-5-meth)d-oxazol-4-)d]-ethanol [CAS 196810-30-7]. It was obtained as 
light brown oil. 

MS (ISP): 357.4 (MH*). 

30 J H-NMR (DMSO-<fc): 2.00 (m, 2H), 2.13 (m, 3H), 2.33 (s, 3H), 2.59 (t, 2H), 2.79 (t, 2H), 
3.38 (m, 3H), 3.55 (m, 1H), 4.73 (dd, 1H), 7.34 (t, 2H), 7.94 (dd, 2H). (+ Rotamer). 
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Example 33) 

f2S)-i-((2-f2-(4-Benz7ioxy-phenyl^ 

pyrrolidiner-2-carbonitrile 

, ■ , v -f. r .. k . s i V2 I : • ! '. :■: vj: 

This compound .wa$.^ example 31 starting from 2-[2;(4-beni27iqxy- 

5 phenyl)-5-methyl-oxazol-4-yI) -ethanoL The starting material was prepared from 4- 

benzyloxy^benzamide [CAS 56442-43-4, commercially available] and 4-bromo-3- 

okbpSStanoate as d^riabed wth;^ Collins^ 

1998, 41, 5037-5054. Steps A] and C] were performed as outlined in example 31 but the 

aiide to amine conversion in step B] was done alternatively: 

10 To a solution 6f4-(2^d6^e&^ in 

Tl^iid'W 

mixture, was stirred over night at RT. Then the solvent was removed and the residue was 
purified by chromatography (CH 2 Cl2/MeOH 4:1) yielding 2-[2-(4-benzyioxy-phenyl)-5- 
meth^-oxaiz6l-4-yl]-dhylamine (380 mg) as a white solid. 

15 MS (ISP): 309.0 (MH+). 

X H-NMR (DMSO-d*): 1.49 (broad s, 2H), 2.31 (s, 3H), 2.47 (m, 2H), 2.77 (t, 2H), 5.16 (s, 
2H), 7.12 (d,2H), 7.36-7*4^ ... # . 

After step C] the tide compound was obtained as light brown oil. 

MS (ISP): 446 2 (MH*). ; - 

20 'H-NMR (DMSO-id): (m, 2H), 2.12 (m, 3H), 2.31 (s, 3H), 2.57 (t, 2H), 2.78 (t, 2H), 
3.38 (m, 3H), 3:55 (m, ik), 4.73 ? (dd, 1H); 5.17 (s, 2H),' 7.12 (d, 2H), : 736-7.49 (m, 5H), 
7.83 (d, 2H). (+ Rotamer). 

Example 34) " • 

25 pvrroUdine-2-carbonitrile . , , 

This compound was prepared in analogy to example 31 starting from 2-[2-(2-ethoxy-4- 
fluoro-phenyl)-5-metliyl-o^ol-4^ prepared from 4- 

fluoro-2-hydroxy-benzamide [CAS 1643-77-2] by reaction with ethyl bromide in presence 
of a base in analogy to a procedure described in Freedman, J. et at J. HeterocycL Chem. 
30 1990, 27, 343-6 and then reaction with 4-bromo-3-oxopentanoate as described with 4- 



1 
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Huoro-benzamide in Collins, J.L.etaL I Med. Chem. 1998, 41, 5037-5054. Steps A] to C] 
yielded the title compound as light brown oil. 

MS (ISP): 402.1 (MH + ). 

*H-NMR (DMSO-d*): 135 (t, 3H), 2.00 (m, 2H), 2.12 (m, 2H), 2.29 (s,'3H), 2.58 (t, 2H), 
5 2.76 (t, 2H), 3.37 (m,.3H), 3.57 (m, : 1H), 4.13 (q, 2H), 4:73 (dd, 1H), 6.86 (dt, 1H), 7.06 
(dd, 1H); 7.78 (dd, 1H); (+ Rotamer). 

Example 35) 

f2S)-l-({2-f2-(4-CHoro-phenyl)-5-mefo^^ 
2-carbonitrile 

10 This compound was prepared in analogy to example 3 1 starting from 2- [2-(4-chloro- 

phenyl)-5-methyl-oxazol-4-yl]-ethanoL The starting material was prepared from 4-chloro- 
benzanride and 4-Bromo-3-oxopentanoate as described with 4-Fluoro-benzamide in 
Collins, J. L. eX al. J. Med. Cherru 1998, 41, 5037-5054. Steps A] and C] were performed as 
outlined in example 31, step B] was done according to example 33.'The title compound 

15 was obtained as li^ht brown oil. 

MS (ISP): 391.2 (MH + ). 

^-NMR (DMSO-4*): 2.00 (m,.2H), 2,12 (m„2H), 2.34 (s, 3H), 2.60 (t, 2H), 2.79 (t, 2H), 
3.40 (m, 4H), 3.56 (m, 1H),:4.73 (dd, 1H), 7.56 (d, 2H), 7.90 (d, 2H). (+ Rotamer). 

Example 36) 

20 f2S)-l-({2-f5-f4jMethoxy-phenyi)-^ 

p^Mdine-2-^boni^ 3liydrociiIbn<le ! salt "* ' j ^' 

? ? \: X-V; \ T« iJjV :,\ [R3_: ' 03 e.g. Suzuki H 93r. 

; 'T,,;,- r*v ■ ■• • : : .-. " R 

XIII XIV HIE 

X = CHorN 



Synthesis of this compound requires the preparation of the corresponding amine * 
precursor HIE. A possible way for the preparation of IIIE is described in the general 
25 scheme above. According to this scheme a dibromo-pyridine or pyrimidine derivative XIII 
is treated with the appropriate 1,2-diaminoethane. Subsequently, HIE can be obtained by 
conversion of XIV with the appropriate phenyl derivative in a Suzuki type reaction. 
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Step A]: Nl-(5-Bromo-pyridin-2^^ 

A* solution of 2,5-dibrombpyridihe (1.7 g) and pyridine (0.75 inl) in !>2-diamih6-2- 
. methlyprbpane (8.5 ml) was heated 5 hours at 140?C. After cooling td'RT, the solvent was 
evaporated. Hash chromatography (lOOg silica gel; C^Cb/MeOH/NH^H 85:14.5:0.5) 
5 provided 1.8 g of a dark red oil. 

MS(ISP): 244.2 and 246.2 (M+). 

'H-NmXDMSO-^): 1.03 (s,6H), 27 ((broad s, 2H), 3.16'(d;:2H), 636(llH) t .p.66^ 
1H), 7.48 (dd,lH), 7^97 (d, ; !H). '''' 

sWBi:' 1 Nl-[5-(4-M^ 

10 A solution of 4-methoxyphenylboronic acid (1 .6 g) in EtOH (25 ml) and an aqueous 
solution of Na 2 C0 3 (6.3 g in 34 ml) were added to a solution of Nl-(5-bromo-pyridin-2- 
ylJ^-methyl-propaneTl^^amine (1.7 g) and tetrakis(Mphenyi^^^ 
(0.81 g) in DME (50 ml). The mixture.was stirred 6h at 85°C. The mixture was 
concentrated to approximately 20 ml. Ethyl acetate and IN NaOH were added. After 

15 stirring 20 minutes insoluble parts were filtered off. The aqueous layer was extracted with 
ethyi acetate. The organic layers were washed with brine, combined, dried (MgS0 4 ) and 
evapotatdd. Flash chromatography (silica gel; CH 2 a^MeOH/NH40H 80:19:1) followed 
by crystallization from ether and ethyl acetate provided 1.24 g of colorless crystals. 

MS(ISP): 272:3 (MH+), 255.2- ((MH-NH 3 ) + ). 

20 ! H-NMR (DMSO-&): 1.04 (s, 6H), 1.9 (broad s, 2H), 3.20 (d, 2H), 3.77 (s, 3H), 6.44 (t, 
1H), 6.62 (d, 1H), 6.96 (d, 2H), 7.47 (d, 2H), 7.62 (dd, 1H), 8.20 (d, 1H). 

StepC]: (2S>l-({2-[5-(4-Methoxy^ 

ethylamino}-ace1^)-pyrroUdine-2-carbonitrile, hydrochloride salt 

The title compound was obtained from Nl- [5-(4-methoxy-phenyl)-pyridin-2-yl] -2- 
25 methyi-propane-l,2-diamine (0.60 g) and IIA (0.15 g) following the procedure outlined in 
example 1, whereas DMF was used as solvent. The residue obtained by flash 
chromatography was dissolved in THF and precipitated by treatment with HC1 and ether 
-yielding 0.35 g of alight yellow powder.. „ _ 



MS(ISP): 408.5 (MH*). 
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'H-NMR (DMSO-&): 1-39 (s, 6H), 1.95-2.13 (m, 2H), 2.21 (m, 2H), 3.60 (m, 1H), 3.74 
(m, 2H), 3.80 (s, 3H), 3.85^4.30 (m, 5H), 4.87 (dd, 1H), 7.04 (d, 2H), 7.2 (broad s, 1H), 
7.58 (im, 3H), 8.i7 (broad s, 1H), 9.32 (broad s, 1H). (+ Rotamer) 

Example 37) 

5 f25)-l-(J2-[5-(4-Memoxy-phenyl)-pyridm-2-ylainino 
2-carbohitrile» hydrarhlnride salt 

This compound was obtained in anaibgyto example 36, steps A] to C] starting from 2,5- 
dibromopyridine, 1,2-diaminbethane, 4-methoxj^henyibbronic add'and HA. It was ' '' : 
isokted as a white powder J ' -' • 1 - 1 

10 MS(ISP): 380.5 (MPT). 

l H-NMiR (DMSO-iitf): 1.95-2.13 (m, 2H), 2.18 (m, 2H), 3.24 (m, 2H), 3.46 (m, 1H), 3.64 
(m, 1H), l8'0^ 3H) ? 3'82 (m, 2H), 4.19 (m, 2H), 4.4 tverj? broad s, ; 2H); 4.86 (dd, 1H), ' 
7.04 (d^ 2H), 7^2 (broads/^ 
Rotamer) : , : 



15 Example 38) 1 ' 
l-({2-f5-(4-Methoxy-phenyl)-pyrimn-2-ft^ 

This compound Was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine 1 , l'U-^nan6eAMe, 4-rbemoxyphenylborohic add and'IIC. 5 It was 1 
i&Utefras a white powder'. i! " 

20 MS(ISP): 355.3 (KfH*). 

WMi\W&-%f^ (m, 2H), 1.89 (m, 2H), 3.09 (t, 2H), 3.45 (m, 4H), 3.56 (q, 2H), 

Example39) 

25 r2S)-l-({2-f5-(3>Methoxy-phenylVpyridin-2-ylamm 

I'-^fenitnle, hydrochloride salt . . . . _ 

THis - compound 1 wais prepared in analdgy to exainple-36; steps A] to C] starting from 2,5- 
dibromopyridine, l^-di'aminoeth'ane, 3-methoxyphenylboronic acid and HA. It was * 
isolated as a colorless ^ass. v " " ' ' 
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'H-NMR (DMSO-dtf): L95-2.10 (m, 2H), 220 (m, 2H), 3.26 (m, 2H), 3.47 (m, 1H), 3.64 
(m, 1H), 3.83 (s, 3H), 3M "(in,' 2H)', 4.0' (Very broad's; 2H^ 4.19 (m^2H)i 4; 85 (ddi 1H), 

Exanlpie4by ,>,:: " ' " 

. . T!'"'.! .' ' ,.^y : .- ;'.. 1 .v;.:S5';-. . -;.w- : ; j-5 ^■■r. ii ,\ ,.<;. 

5 f2S)-l-a2-r5-(2-Methoxy-ph^ 
2-carb6nitrile, hydrochloride salt 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
oUbromopyridine, 1^-diaminoethane, 2°-methoxypnen^6r6nic ati^an^HAl it was 
isolated^ a whftepWder: ^ ' " ' ; ' ; ^ ^ *' " »'« ! Wi> ^ V ^ ^ 

10 MS(^pj:38^i(Sffr). 

*H-rMR (DMS6-4sif: iis-2.10 (m, 2H), 2.18 (m, 2H), 3.25 (m, 2H), 3.47 (m, 1H), 3.6 
(vested s, ? ift), 3t66- (m, : III),' Sid (s, 3^)',' 3*8^(^2^), 4118 (m, 2H); 4:86 1H), 
7.10 (m, 3H), 7.37 (m,' 2H), 8.06 (ih,'2H), 9.42 (broad s, 2H). (+ Rotamer) 

Example 41) 

15 /2S)-l-Y{2-[5-(4-Cyano-phenvl) -pvridm^ 
carbonitrile, hydrochloride salt 

This compound was prepared in analogy to example 36, steps A] to G] starting from 2,5- 
dibrbmopyndine, 1,2-diaminoethane, 4-cyanophehyIb'oronic acid arid DA. It was isolated 
as a white powder. 

20 MS(ISP): 375.5 (MrT). 

'H-tflVlR (Otisb-i): 1.95-2.10 (m, 2H), 2.18 (m, 2H), 3.25 (m, 2H), 3.49 (m, 1H), 3.62 
(m, iH), 3.87 (m, 2H), 4.18 (m, 26), 4.0 (very broads, 2ft), 4.85 (dd, 1H), 7.18 (d, 1H), 
7.91 (d, 2H); 7.95 (d,2H), 8.28 (d, 1H), 8.38 (s, 1H), 9.42 (broad s, 2H). (+ Rotamer) 

Example 42) 

25 f25)-l-({2-f5-Phenyl-pyridm-2-ylamm^ 

-•ft-.-. 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l>2-diaminoethahe, ptenyiborbnic acid and HA. It was isolated as its 
free amine, as a colorless gum. 

MS(ISP): 350.5 (MFT). 



I 



) 
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'H-NMR (DMSO-4s): 1.90-2.05 (m, 2H), 2.12 (m, 2H), 2.73 (m, 2H), 3.25-3.45 (m, 6H), 
3.55 (m, 1H), 4.74 (dd, 1H), 6.57 (d, 1H), 6.65 (t, 1H), 7.26 (tj 1H), 7.40 (dd, 2H), 7.56 
(dd, 2H), 7.71 (dd, 1H), 8.29 (d, 1H). (+ Rotamer) 

Example 43) 

5 l-( {2- f 5-PhenyiTpyridin-2-7lamino1 -ethyiaminol-acet)dVpyiToIidine 

This compound was prepared in analogy to example 36,'steps A] to C] starting from 2,5- 
dibromopyridine, 1,2-diaminoethane, phenyiboronic acid and EC. It was isolated as a 
light yellow powdier. 

MS(ISP): 325.4 (MH+). 

10 'H-NMR (DMSO-i tf ): 1.77 (m, 2H), 1.86 (m, 2H), 2.77 (t, 2H), 3.28-3.39 (in, 8H), 3.5 
(broad s, 1H), 6.57 (d, 1H), 6.68 (t, 1H), 7.26 (t, 1H), 7.40 (dd, 2H), 7.56 (d<t 2H), 7.70 
(dd, 1H), 8.29 (d, 1H). (+ Rotamer) 

Example 44) 

r2S)-l-({2-[6-Phenyi-pyridin-2-y iammo1-em)da mmo}-ace1yl)-pyrroKdme-2-carbom 
15 hydrochloride salt 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridihe, 1,2-diaminoethane, phenylboronic acid and IIA. It was isolated as its 
free amine, as a- white powder I •<•• 

■° m&P}: 42-3'J (MH*).' « ! 

20 *l&m!tkt {tfflgQW: imiM (miW, 2:19^2*^3.22 (m, 2H), 3.41 (m, 1H), 3.60 
W*$ty~> '^^id^^ftm^'^)* 4:84^dd, 1H); 6.15' (very broad s, l'H),' 6;75 nu • 

2H). (+ Rotamer) 

Example 45) : • X- . ■ ' ■ ' ■ 

25 /2SH-n2-f5-(5-Memyl-fl3.4loxadiazol-2-^ 

. pyrrolidine-2-carbonitrile ■ — _. _ 

;• tt v ,'•.,<>' >. ' ■ >]■' •' -.' 

This compound was prepared in analogy to examples 36, steps A] and Cj'starnng from^- 
chloro-5-(5-methyl-[l,3,4]oxadiazol-2-yl>pyridine [CAS 70291-28-0], 1,2-diaminoethane 
and DB. It was isolated as its free amine, as a colorless gum. 
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MS (ISP): 378.3 Q^Nsl}, 356.3 (MKT). 
'H-NMR(<^C^ 

(dd, 1H),„5.63 (t,.lH), 6.50 (d, 1H), 8.00 (dd, 1H), 8.68 (d, 1H). (+ Rotamer) 

•j V ■ Oh-* . 

5 feS)^lW{2-f3-(5-Methyi-^3^ 
pvrroIidine-2-carbonitrile 

lliis ; 'comptouhd was p'repar ed m>aitalo^<to^arai^le^36rst^s A] ; and- C]iStarting(froi3F2 2 ' 
<Mro3-(5^memylTO 

andHBlIt wasSisblated a*itsft&! amineas S aslorlessfgoin^S 3H)' Tf J (o.- m>* r*D 

10 MS 1 (ISP): 378.3 (MNa + ), 356.3 (MH*). 

^-NMR (CDei0ii.95-2.35 (m, 5H), 2.61 (s, 3H), 3.00 (m, 2H), 3.48 (m, 2H), 3.62 (m, 
2K),%75 (m, 2H), 4.76 (d; 1H), 6:63 '(d, 1H), 7.94 (d, 1H)\ 8.06 (t, 1H), 8.26 (d, 1H). (+ 
Rotamer) 

Example 47) 

15 (2S)-l-t [2-(4,5-DimemyI-tMazol-2-ylammoVethylaminol -acetyll-pyrrolidine-2- 
carbonitrile- 

XV . ■ ■• 



XVI IIIF 



Synthesis.of this compound requires the preparation of the corresponding amine 
precursor IIIF. A possible way for the preparation of HIF is described in the general 
20 scheme above. According to this scheme ah optionally protected (2-amino-ethyi)-fhioujrea 
XV is converted in the presence of an oc-halo-carbonyl compound to the corresponding 
Nl-thiazol-2-yi-ethane-l,2-diamine XVI. Finally, deprotection leads to IIIF. The starting 
thiourea XV is known [R 3 = Rj= H: CAS 331779-96-5] or can be derived in analogy from 
the corresponding diamine and benzoyl isothiocyanate. 

25 Step A] : [2-(4 > 5-Dimethyl-thiazol-2-ylamino)-ethyl]-carbamic acid tert-butyl ester 

A solution of (2-thioureido-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5] (3.6 
g), 3-bromo-2-butanone (2.45 g), and DIPEA (5.5 ml) in ethanol (100 ml) was stirred 



\ 
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oyemight at RT and refluxed 1 hour. The mixture was concentrated Ethyl acetate was 
added. Insoluble parts were filtered off and the remaining solution was extracted with 
brine. The organic layer was dried, evaporated and purified by flash chromatography 
yielding after crystallization 0.86 g of white crystals. 

5 MS(ISP): 272.2 (MKT*"). 

X H-NMR (DMSO-^): 1.37 (s, 9H), 1.98 (s, 3H), 2.09 (s, 3H), 3.08 (dt, 2H), 3.16 (dt, 2H), 
6.85 (broad t, 1H), 7.13 (broad t, 1H). 

StepB]: Nl-(4,5-Dimethyi-thia2ol-2-yl)^ethane-l>diamine 

A solution of [2-(4,5-dimetiiyl-thiazol-2-ylamino)-ethyl] -carbamic add tert-butyl ester 
10 (2.71 g) in methylene chloride (50 ml) was treated with TFA (5 ml) overnight at RT and 1 
hour at 60°C. The sqlvent was evaporated. Ethyl acetate and IN HCI were added The 
separated aqueous layer was extracted under basic conditions with ethyl acetate. The 
obtained organic layer was washed with brine, dried (MgS0 4 ) and evaporated yieldirig 
0.42g of a light yellow oil. 

1!5 MS (ISP) : 172.2 (MfiT). 

l H-NMR (CDC1 3 ): 2.11 (s, 3H), 2.18 (s, 3H), 2.93 (t, 2H), 3.28 (t, 2H). 

Step C]: (2S)-l~{ [2-(4,5-Dimethyl-lhiazol-2-ylamin^ 
2-carbonitriIe 

The title compound was obteunedfn^ 
20 diamihe^ p^foce'duire outlined in example 1 yielding 

^H-NMR^CDQs): 2.05-2.40 (m, 5H), 2.11 (s, 3H), 2.14 (s, 3H), 2.91 (m, 2H), 3.34 (m, 
2H), 3,40 (s, 2H), 3.55 (m, 2H), 4.77 (dd, 1H),.5.36 (broad t, 1H). (+ Rotamer) 

25 Example 48) - /■ 

•- --#S)-l-a2-f4-te^Cvano-phe^^ 
carbonitrile. hydrochloride salt 



This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5], 4-cyanopnenacyl 
30 bromide [CAS 20099-89-2] and IIA. The residue obtained by flash chromatography was 
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dissolved in dioxane and precipitated by treatment with HQ in dioxane yielding a with 
powder.' 

MS(ISP): 381.3 (MH + )'. 

'H-NMR (DMSO-de): 2.04 (m, 2H), 2.17 (m, 2H), 3.25 (t, 2H), 3.42 (m, 1H), 3.61 (m, 
5 lrlj^JO (t, 2H), 4.08 (m, 2H), 4.84 (dd, 1H), 7.15 (broad s, 1H), 7.46 (s, 1H), 7.84 (d, 
2H), 8.06 (d, 2H), 8.10 (broad s, 1H), 9.29 (broad t, 2H), (+ Rotamer) 

Example^) ■ : ; ' ' : ' ' : ' / * ' ' : x ■ ••' ■■' ;: 

WJ244-r4-Cvaho-ph 

Tni^cbmpouna 1 wafc prepared in analogy to example 47, steps A] to C] starting from (2- 
10 miou&do-Shy^ 

bromide [CAS 20099-89-2] and IIC. It was isolated as its free amine, as a light yellow oil. 

MS(ISP): 356.3 (Mrf). 
Example 50) 

(2.S)-l-f(2-f4-f4-Methoxy-pheny1Vmiazol-2-vlammo1-et hylaminnl-acetvlV 
15 carbonitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyi)-carbamic acid tert-butyl ester [CAS 331779-96-5], 4-methoxyphenacyl 
bromide [2632-13-5] and IIA. It was isolated as its free amine, as a light yellow glass. 

MS (ISP): 386.3 (MH + ). 

20 X H-NMR (CDCI3): 2.05-2.40 (m, 5H), 2.97 (m, 2H), 3.32-3.80 (m, 6H), 3.83 (s, 3H), 4.78 
(dd, 1H), 5.74 (broad t, 1H), 6.55 (s, 1H), 6.91 (m, 2H>, 7.73 (m, 2H). (+ Rotamer) 

Example 51) 

r?.<>)-1-n2-f4-(3-Pbenyl-i«ioxazol-5-vlVthia20l-2-^ammo1 -ethYlaminot-acetvl)- 
pyrrohdine-2-carbonitrile 

25 This compound was prepared in analogy to example 47, stepsA] to C) starting from (2- 
tbioureido-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5], 2-bromo-l-(3- 
phenylisoxazol-5-yl)ethan-l-one [CAS 14731-14-7] and DA. It was isolated as its free 
amine, as a light brown oil. 



MS (ISP): 423.3 (MET). 
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'H-NMR (CDa 3 ): 2.08-2.35 (m, 5H), 2.94 (m, 1H), 3.32-3.80 (m, 7H), 4.78 (dd, 1H), 6.04 
(broad t, 1H), 6.85 (s, 1H), 7.08 (s, 1H), 7.46 (m, 3H), 7.85 (m, 2H). (+ Rotamer) 
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Example 52) 

(2S )-!-< f 2-f 5-Methvl-2-phenvl-thiazol-4>ylVethvlamiBo1 -acetvil-pvrrolidine-2- 
carbonitrile 

This compound was prepared in analogy to example 31 (steps A] and C] as outlined for 
5 example 31 and step B] according to example 33) starting from 2-(5-methyi-2-phenyl- 
thiazol-4-yi) -ethanol [CAS 175136-30-8, commercially available]. The compound was 
obtained as a light yellow oil 

MS (ISP): 355.2 (MIT 1 *). 

Example 53) 

f2S)-l-n2-r2-(3-Methyi-pheny^ 
2-carbonitrile 

The title compound was prepared in analogy to example 31 starting from 2-[2-(3-methyl- 
phenyl)-5-methyi-oxazol-4-yi] -ethanol. The starting material could be prepared from 3- 
methyi-benzamide [CAS 618-47-3, commercially available] and methyl-4-bromo-3- 
15 oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. et dL J. Med. Chem. 
1998, 41, 5037-5054. Steps A] to C] yielded a brown oil. 

MS (ISP): 353.2 (MH+). 

Example 54) 

(2S )-!-( f 2- f 2-f 3,5-Dimethoxy-phenylV5-methyl-oxazol-4-^[l -ethylaminol-acetyr)- 
20 pyrrolidine-2-carbonitrile 

The tide compound was prepared in analogy to example 31 starting from 2-[2-(3,5- 
dimethoxy-phenyl)-5-methyl-oxazol-4-yl] -ethanol. The starting material could be 
prepared from 3,5-dimethoxy-benzamide [CAS 17213-58-0, commercially available] and 
methyi-4-bromo-3-oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. 
25 etal J. Med. Chetru 1998, 41 y 5037-5054. Steps A] to C] yielded a brown gum. 

MS (ISP): 399.5 (MH+). 



Example 55) 
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f2SH-({2-f2-(4-Huoro-3-methv^ 
pyrrolidine-2-carbonitrile 

The title compound was prepared in analogy to example 31 starting from 2-[2-(3-methyl- 
phenyl)-5-methyl-oxazol-4-yi] -ethanol. The starting material could be prepared from 4- 
5 fluoro-3-methyl-benzamide [CAS 261945-92-0, commercially available] and methyi-4- 
bromo-3-oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. et aL J. 
Med. Cherru 1998, 41, 5037-5054. Steps A] to C] yielded a yellow oil 

MS (ISP): 371.3 (MH + ). 

Example 56) 

10 f2S)-l-({2-r2-(3-Methyi-phenvn-5-^^ 
2-carbonitrile 

The tide compound was prepared in analogy to example 31 (steps A] and C] as outlined 
foi: example 31 and step B] according to example 33) starting from 2-[2-(3- i methyi- 
phenyi)-5-methyi-thiazoI-4-)d] -ethanol. This starting material could be prepared from 3- 
15 methyl-benzthidamide [CAS 2362-63-2, commercially available] and methyl-4-bromo-3- 
oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. et al J. Med. Chem. 
1998, 41> 5037-5054. The compound was obtained as a yellow oil. 

MS (JSP): 3695(1^). 

^Example 57) 

pvrrolidine-2-carbonitrile 

The ti^e Compound was prepared in* analogy to example 31 (steps A] and C] as outlined 
for example 3'1 and step B] according to example 33) starting from 2-[2-(2-eth^-pyridih- 
4-yl)-5-metKyl-ttaazol^yi] -ethanol-. This starting material could be prepared from 2- 
25 ethyi-4-pyridinecarbothioamide [CAS 536-33-4, commercially available] and methyl-4- 
' bfomo-3rox6pehtanoate with 4-fluoro-benzamide as described in Collins; J. L. et & J- 
Med'. Cherru 1998, 41\ 5037-5054. The compound was obtained as a yellow gum. 



MS (ISP): 384.2 (MH+). 
Example 58) 
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r2S)-l-n2-f5-Methyi-2-f5-trifluoromethYi-pyridin-2-vlV 
aceMVpvrroUdine-2-du:bonitrile 

The tide compbimd was pi^^ example31 (steps A] and C] as outlined 

for example 31 and step B] according to asfih}^ 
5 1rifluorom^yi-pyridm : 2 : yi^^ starting material could be \ 

prepared from 5-txifluoromethyi-2-pyridinec^ [CAS 175277-51-7, 

commercially available] and m^yl^brdmo-J^ 
asdesbibeaijriC^^ 
obtained as. a yeflow gui^ 

10" Mf^iMsj^ 

r2SM-«2-r5-Met^^ 
pyrrolidine-2-carbonitrile 

The title compound was prepared in analogy to example 3 1 (steps A] and C] as outlined 
15 for example 3 1 and step B] according to example 33) starting from 2- [5-methyl-2-(5« 
trifluoromethyi-pyri^ This' starting material could be 

prepared from 2-m^)d«5-p)Tidiriec^botiiibamide [CAS 175277-57-3, commercially 
available] and methyl-4-bromc>-3-dxopehtanoate with 4-fluoro-benzamide as described in 
Collins, J. L.etaL J. Med. Chem. 1998, 41, 5037-5054. The compound was obtained as a 
20 yellow gum. 

MS (ISP): 370.3 (MH + ). 

Example 60) 

r2S)-l-UlJ-Dimethvl-2-(5-meth^ 
pyrrolidine-2-carbonitrile 
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XVII Y = OorS 
X=l,Br,a 



iii) DPPA, 
BnOH 



iv) Ha, Pd/C 
or 
TMSI 



Y-/ R3 V 




N 



IIIG 



For the synthesis of this compound the preparation of the corresponding amine precursor 
IIIG is required. A possible, synthetic sequence is described in. the general scheme above 

5 which started with the appropriate substituted halomethyi 03cazple ; or thiazole derivative 
XVII. Ester alkylation i) and subsequent saponification ii) yielded the acid intermediate 
XVIIL This was subjected to a Curtius rearrangement iii) which could be conducted by 
diphehylphosphoryl azide. A final deprotection step iv) resulted in the formation of the 
amirieilllG as the free base or its salt The starting materials XVII are known or were 

10 prepared in analogy to the procedures described in WO 01/19805 Al, US 54553 1, Chem. 
Pharm Bull 1971,19, 2050-2057 and /. Med. Chem. 1972, 15, 419-420. 

Step A]: 2,2-Dimetihyl-3-(5-methyl-2-phenyl-oxazol-4--yl)-propionic acid 

h-Buthyllithium (1.6M in hexane, 5.05 ml) was added dropwise to a solution of 
dnsopropyiamine (1.16 nil) in THF (30ml) at 0°C under argon. The resulting mixture was 
15 'sture^Wf ai^ 

v \ ^isbBHt^Fe1(0I84^Efil-) ^IHF^3?ifil)' yrais a!dde#dropWise:> After ithe addition was - 

lcom$i&^ to warin* to 0°<2 and than again eooled to - 

WCS" A% r tMs f t<OTp'^ 4-chl6ronie1hyI^5-^^ [GAS 

*103788-6r-0, commercially available] (1.17g) in THP(6 ml) and DMPU (7.7 ml) was] ■ 

20 * added' Stifring%^ rontinued for another 30 minuites before a saturated NH4CI solution 
(Irril) was^addedi . Then the THF was removed m 

remaining residue. This mixture was extracted with ether and the combined organic 
extracts were washed with water and brine and dried (MgS04). After evaporation of the 
solvent the crude allegation product (1.46 g) was dissolved in THF (20-ml)-and LiOH ... 
25 solution ( 1M, 14.5 ml) was added. The reaction mixture was stirred overnight, 

v concentrated and washed with ether. Then the pH was adjusted to 1 by addition of 3N HC1 
and the resisting suspension was extracted with ether; Finally the combined extracts were 
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washed with water and brine, dried (MgSO*) and the solvent was removedin vacuo. The 
product was obtained as a white solid (1.33 g). 4 4 r * 

MS (ISP): 260.2 (MH*). ... ... . , 

Step B]: l,l-Dimethyi-2-(5-methyl-2-^^ 

5 The aad'derivative prepared according to step A] (1.32 g) was suspended in toluene and 
triethylamine l (0;71 ml) wasadded. After 15 mih diphehylphosphoiTl azide (1.1 nil); was^ 
addedaridthe reaction mixture was refluxed for 2 hours. Theft b en^falcdhol (0.79 tnl) 
was added l^d heatmg was r c6 

RT,' diluted with ether ahdwashed mlfteitrfe add solutibnXO^ KHjS®30 - 

10 sbliitidtfand'bniie^a^ 

was ^ ) CT&e'pure jreairiuigemcnt I 

product was than dissolved iri-ethahol (37'ml), palladium on carbon (10%, 20 mg) was 
added* and the reaction* v^d wais charged with hy&ogea. After 24 hours* the catalyst was 
filtered off and the solvent was removed in vacuo. The product was obtained as light 

15 yellow liquid (0.74 g). 

MS (ISP): 231.2 (MKT). ' 
StepC]:(2S>P{^ 

pyrfdhdine-2-carbonitrile : 

The title compound was obtained from the amine derivative prepared according to step B] 
20 (0.74 g) and IIA (0.18 g) following the procedure outlined in example 1. Final 
chromatography (CH 2 Cl2/MeOH 9:1) gave a light yellow gum (0.36 g). 

MS (ISP): 367.3 (MH + ). ' ! 

Example 61) 

(2S)- l-({ l,l-DimethyI-2- [2-(3-methyl-phenyl)-5-methyl-oxazol-4-)d] -ethylamino}- 
25 acetyi)-pyrrolidine-2-carbonitrile 

The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
chloromethyl-5-methyl-2-(3-methyl-phenyl)-oxa2ole and methyl isobutyrate. The starting 
material could be prepared from 3-methylbenzaldehyde and 2,3-butanedione oxime as 
described for benzaldehyde in Cherru Pharnu BulL 1971, IP, 2050-2057. It was obtained as 
30 a yellow gum. 
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MS (ISP): 381.3 (MH*). 

Example62) • 't'- 

(2S)-l-\ f 1-f 5-Memyl-2-phenvl-oxazol-4-ylm 
pyrrolidine-2-carbonitrile 

5 The tide compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
cUorometiiyl-5-methyl-2-phenylrOxazole [CAS 103788-61-0, commercially available] and 
methyl cydopentanecarbpxylate. It was obtained as a colorless gum. 

MS (KP): 393.2 (MET). 

Example 63) 

10 (2S)- l-'f f l-( 5-Methyj-2-phenyi-oxazol-4-ylme^ -acetvD-pyrrolidine- 
2-carbonitrile 

THe title compound was prepared in analogy to Sample 60, steps A] to C] Starting from 4- 
dbloromethyl-5-methyl-2-phenyl-oxazole [CAS 103788-61-0, commercially available] and 
ethyl cydobutanecarboxyiate. It was obtained as a ydlow oil. 

15 MS (ISP): 379.3 (MKT). 

Example 6,4). 

„ Y2S)-l-ifl-(5-Methvi-2-phenyl-^^ 

#HVti^ain^oun^wis ] p^^ 
20 ^<Morpmemylr5rmemyl-2-phenyl-oxazole [CAS 103788-61-0, commercially available] and 
4er^bu^ cyclopropanecarboxylate^ 

,MS (ISP): 365.2 (MH + ). 

Example 65) 

f2S)-l-(rU-Dimethyl-2-(5-methyl-2^^ 
25 pyrrolidine-2-carboiiitrile 
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The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
bromomethyl-5-meth^^^ [CAS 329977-09-5] and methyl isobutyrate. It 
was obtained as a yeUowsohcL^ _ 

MSJISjP): 3^4.3 (MH*). 

5 Example 66), 

• ' : *f J.. « . MS'. 

f2S)-l-ffl-(5-Methvl-2-phenyl-ta^ 
Th^tecoiri^^ 

brompmeth)d-5-meth)d f ^phenyl-thiazok [CAS 329977-09-5] and methyl 
10 cydopentanecarboxylate.<It ; \m.obtainedas alightyellowpil., , ... . . 

MS (ISP,): ^09.2 (MH+). 

Example 67) 

r2S)>l-(ri-(5-Methvl-2 -phenvl : thi^ 
2-carbonitrile 

15 The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
brpmomethyl-5-methyl-2-phenyl-thiazole [CAS 329977-09-5] and ethyl 
cyclobutanecarboxylate. It was .obtained as a Ught yellow gum. 

MS v (I$P):3?53 (MHT). 

Example68) 

20 f2S)-l-H^2-(4-H^ 

ethylanunol-acetyl)-pyiTO^ 

The title compound Was prepared in analogy to example 60, steps A] to C] starting from 4- 
chloromethyl-5-methylT2-(4-fluoro-3-methyl-phenyl)-oxa2ole and methyl isobutyrate. 
The starting material could be prepared from 4-fluoro-3-methylbenzaldehyde and 2,3- 
25 butanedione oxime as described for benzaldehyde in Chem. PhantL Bull 1971, 19, 2050- 
2057. It was obtained as a yellow solid. 

MS (ISP): 399.4 (MH+). 



Example 69) 
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r2S)-l-(f2-r2-(3-CMoro-phenYi)-5-me^ 
acet>d)-pyrrolidine-2-carbonitTile 

The title compound was prepared in analogy to example 60 starting from 4-chloromethyi- 
5-meth)i-2-(3-chloro-phenyl)-oxazole and methyl isobutyrate. The starting material could 
5 be prepared from 3-methyibenzaldehyde and 2,3-butanedione oxime as described for 
benzaldehyde in Cherru Pharm. ButL 1971, 19, 2050-2057. Steps A] and CJ were performed 
as outlined in example €i0 but the amine deprotection step B] was done alternatively: 

{2-[2-(3-Chloro-phenyl)-5-methyl-oxb 

g) and sodiumibdide (0.85 g) were dissolved in acetonitrile (10 ml) and 5 
10 t™ethylcMbr'osilane was aeidted slowly. The reaction mixture was stirred overnight, 
concentrated in vacuo and the remaining residue was purified by chromatography 
(Cf^CWMeOH 9:1 to 4:1). The title compound (275 mg). was obtained as a dark brown 
solid as its hydroiodide salt 

MS (ISP): 265.2 (MIT) and 267.3 (MH*). 

; ♦ » . : . 

. J ■ - • 

15 After step C] the title compound was obtained as an off white foam. 
MS (ISP): 401.3 (MH+) and 403.3 (MH + ). 
Example 70) ' 
fcSH-f (2-f2-(2-.CMoi^ 

» acetyl)rpyrrohdine-2-.carbonitrile > co . - ni : i ^ . .. . . . . Jt ^ . ,. t lm ... r .. . j:rr . 

20 f ^fejtitleico^mppjumd in analogy to example 60 starting from 4-chloromethyl- 

r57met^^v2f(2jcHpr07p The st^gmaterial could 

be prepared from 3-methylbenzaldehyde and 2,3-butanedione Qxime as described for 
7 beiizaldehyde in Chem. Pharrru Butt. 1971, 19, 2050-2057. Steps A] and C] were performed 
as outlined in example 60, step B] was done according to example 69. The compound was 
25 obtained as a light brown foam. 

MS (ISP): 401.4 (MHT 1 ") and 403.3 (Mil*). 

Example 71) ' - ' - ' v ■ i ; ■:)-'"' ■ - - 

QSjzlzL { l-f2-.(4-Huoro-3-methyl-phen^ ... 
cydopropylaminoKacetyl)-pYn'olidine''2-carbonitrile 
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t?f\.;<i/v 'y-'t'i\* :• :v7.:yr:T f -....,, ,< ■ - iff-/- "; v 

The tide compound w^ pre^ starting from 4- 

cHoromethyl-5-meth)d-2-(4-fluoro-3-m^^ and tert.butyi 

qrcloprbpanecarboxyiate. The starting material could be prepared from 4-fluoro-3- 
metbylbenzaldehyde and 2,3-butanedione oxime as described for benzaldehyde in Cherru 
> Pharm. BulL 1971, 19, 2050-2057. The title compound was obtained as a white gum. 

Mi (ISP): 397.3 (MH + ). 

ac^)rpyyrolidine-:2>carbonitrile q }0 « u ..? ^ & rjtaufkjc GO tttfUfyS ^Oia ^-qqc^ouj«i:pAT- 

) The ; titie ^ analogy to example 60 starting from 4-chloromethyl- 

5-meth)4-2K r 3H^oro-pta 

starting material could be prepared from 3-methylbenzaldehyde and 2,3-butanedione 
okiihfe as described for benzaldehyde in Chem. Pharm. BulL 1971, 19, 2050-2057. Steps A] 
and C] were performed as outlined in example 60, step B] was done according to example 
5 69. The title compound was obtained as a brown gum. 

MS (ISP): 399.3 (MH*) and 401.3 (MIT 1 "). 

Example 73) 

f2S)-i-ni42-(2-CMoro-pte 

• - ■• ■ x ., ■ ■. " • ■ ■ 

ac^tylVpyrroHdine-2-carbonitrile 

3 Th'e title cdinpbund was prepared in analog to example 60 starting from 4-dribromethyl- 
5-metliyi-2-(2-cU6rb-^^ 

starting Material could be p^repkred from 3-methyiben2^d Ayde and 2^ 
oxime as described for benzaldehyde in Cherru Pharm. BuJL 1971, 19, 2050-2057. Steps A] 
and.C] were performed as outlined in example 60, step B] was done according to example 
5 69. The title compound was obtained as a light brown gum. 

MS (ISP): 399.3 (MfT) arid 40L4 (MH + ). ' • 1 : '" * :; 

Example 74) 

(2S)-\A f 1 .l-Dimethvl-2-f 2-phenyl-oxazol-4-yi) -^YlammQl-acetvl^pyrrohdine-2- 
carbonitrile 



1 
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The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
chloromethyi-2-phenyi-oxazole [CAS 30494-97-4] and methyl isobutyrate. It was obtained 
as a light yellow oil. 

MS (ISP): 353.2 (MH+). 

5 Example 75) 

f2S)-l-iriJ-Dimethyl-2-(2-phenyl^ 
carbonitrile 

The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
cUoromethyi-2-phenyl-thiazole [CAS 4771-13-7, commercially available] and methyl 
10 isobutyrate. It was obtained as a light yellow oil. 

MS (ISP): 369.2 (MH + ). 

Example 76) 

(2S)-l-i \ l;l-DimelfiYi-2^2-mor^^ ' 
pyrrolidine-2-carbonitrile 

15 The title compound was prepared in analogy to example 60 starting from 4- . 

(chloromethyl)-2r(4-morpholinyl)-thia2ple [CAS 172649-^8,-0] and methyl isobutyrate. 
Steps A] and C] were performed as outlined in example 60, step B] was dpne according to 
example 69. The compound was obtained as a light yellow gum. 

My Jp$P^$*0*c i..:. Ml> .*. : „ .. . • ..>,,., -.A,:, u.,-,-r.,- 

Y2S)r lr I f 1;1 vDiinethyl42-te^ -acetyl}-pyrrolidine- 
2- carbonitrile v . . . . .- : . % 

The ; title compound was prepared in analogy to example 60 starting from 4- tj ^ 
(chloromethyl)-2-(l-piperidinyi)-thiazole and methyl isobutyrate. The starting material 
25 could be prepared as described for 4-(cW6romdthyl)-2-(4-morpholinyl)-thiazole in US 
545531. "Steps A] and C] were performed as outlined in example 60, step B] was done 
according to example 69. The compound was obtained as a brown gum. 

MS (ISP): 376.3 (MH + ). 
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Example78) 

(2SVl-Hl»l*Dimethyl-3-(5-m^ft^ <; 
pvrrolidine-2-Garbonitrile, methanesulfonic add salt ; 

Synthesis of this type of compound required the preparation of the hitherto unknown 6- 
5 membered sulfimidate reagents XIX for the preparation of amine precursors IIIH - IIIL. In 
general, IslBOC protected 3-aminopropan-l-ol XX (e.g. made by reduction from 
a^dinorie XXiy inteimediate ~is^ 

usually not isolated but subsequently oxidized to the BOC protected sulfonic acid 
derivative XDC As the 5 membered sulfimidates IV, these compounds are versatile 
10 alkylating agents tha^react readily with a variety of nitrogen and carbon based 
nudeophiles. 

Pyrazole drnv^tives XXII used/or examples 78 - 97 are commercially available or can be 
accessed via pathways A or B known in the, literature involving 1,3-diketones X3QDI and 
XXIV as synthetic intermediates. If pyrazoles XXII are treated with strong bases such as 
15 potassium-tert-butoxide (KO tcrt Bu) or the like followed by a sulfimidate XIX, N-alkylated 
products XXV-A and XXV-B (mixture of regioisomers) are obtained Usually, regioisomer 
XXV-A cah be isolated in larger amounts: Treatihent of these BOC protected amines with 
adds such as TFA or the like results in liberation of the free amines 1HH-A and IIIH-B that 
are used in the coupling reaction with IIA to furnish cyanopyrrolidines I. 
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JR4 

O BOC 
XXI 



NaBH^MeOH 
>~ 



R3 R4 
XX 



Pathway A: 

X ♦ Jk 



R 



Pathway B: 



NaH, THF 
. dibenzo- 1 8-cro wn-6 
^ 



R 0 



XXIII 



R - substituted aryl, hetroaryl 



KO^^THF 



XXIV; 



SOCl 2 , imidazole 



Ru0 2 , NalO; 



NH 2 NH 2 
ethanolAvater 



R3^T^ 
R4 XIX 




XXII 



R"»R\ Me 
^(arid/or tautonier) 




XXII. 



v R4 ; 
XIX , 



KO" rt Bu.DMF 




add 



R n =BOC: XXV-A 
R W =H: HIH-A 




|— R"=BOC: XXV-B 
R"=H: nni-B 



Step A] : (3-Hydroxy- l,l-dimethyl-pr9pyi)-carbamic add tert-butyl ester 

4,4-JD^e&^ (32.5 g, synthesized according to 

5 Schoen jtf oZ., L Med..Chem.\99±> 37 (7), 897) was dissolved in methanol (450 ml). The 

solution was copied to 0° by means of an ice bath and treated with sodium borohydride 

*0 ipwiiJgj; q3«jj4& v.va ^us jav^'j^ v ^ f 3? { *Q: r rye rvfr* p»>/7 

(18.3 ,g, 6 portions over 45 minutes). The mixture was allowed to stir for 3 hours at 0°, 
warmed to room temperature and stirred for another 60 ruin. The reaction mixture was 
then poured into a mixture of ice, water and sat NH4CI solution and extracted with ether. 
10 The organic layer was separated, washed with brine, dried oyer N^SQ* and evaporated. 
The residual oil was purified by flash <foomatograi>hy (gradient of hexanes in ethyl 
acetate: 7/3 to_l/l). The fractions containing the product were combined, evaporated and 
dried in vacuo to leaye.a colorless oil (26.7 g). 

X H-NMR (CDC1 3 ): 1.32 (s, 3H), 1.43 (s, 9H), 1.88 (t, /=6.3Hz, 2H), 3.77 (t,/=6.2Hz, 2H), 
15 4.86 (broad s, 1H). 
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Step B]: 4,4-DimethyI-2,2-dioxo-2A > -[1,2,3] oxathiazinane-3 - carboxylic acid terf-butyl 
ester 

Imidazple (53.6 g) was dissolved in CH2Q2 and cooled to 0° by means of an ice bath. 

r , i- r -v/.-- .0..:.; \ •■' ' ' 

Thiqnylchloride (28. 1 g) dissolved in 100 ml abs. CH2Q2 was added drop bj drop and the 
5 resulting mixture was allowed to warm to RT. Stirring was continued for 60 min at RT and 
then the mixture was cooled to -78°C. A solution of (3-hydroxy-l,l-dimethyl-propyi)- 
carbamic acid tert-butyl ester (26.7 g) in 150 ml CH2CI2 was added over a period of 50 min 
and the resulting mixture was allowed to warm to RT and stirred for 24 hours. TLC 

analysis confirmed the complete consumption of the starting material. The mixture w 

; ; -. < . :.} > -\*\, ■ r .>.v:\ 3/ Jsnur,^ . jj/crojc^i.-, y**? ^{OJftSq 10 401 5 poms * f*fV 

10 filtered through dicalite and the filter aid was washed wdl with CH2CI2. The organic lay 
was diluted with CH2CI2, washed with .water and brine, dried over Na2S04, filtered and 
concentrated to a volume of approx. 750 mL ( ^ . $ 

A solution of NaI0 4 (61.2 g) in 620 ml water was added and the mixture was cooled to 
0°C. Ru(IV)0 2 hydrate (1.23 g) was added and the black suspension was stirred for 90 min 

15 at 0°C. It was then warmed to RT and allowed to stir for another 20 hours. The mixture 
was filtered through dicalite and the filtrate was extracted with CH 2 Ci2- The combined ' 
organic layers were washed with brine, dried and filtered. Treatment of the filtrate with 
activated charcoal (6.9. g) for 30 min removed all traces of Ru. The mixture was filtered 
again and evaporated to give an oil that was purified by flash chromatography 

20 (hexanes/ethyl acetate 9: 1 and then 8:2) to give the desired product as a colorless solid 
(yield: 17.3 g). 

'H-NMR (CDCI3): 1.53 (s, 9H), 1.63 (s, 6H), 2.29 (t, /=6.8Hz, 2H), 4.62 (t, J=6.8Hz, 2H) 

Step C]: [l,l-Dimethyl-3-(5-methyl-3-phen^ acid tert- 

butyl ester 

25 5-Methyl-3-phenyi-lH-pyrazole (320 mg, prepared from benzoylacetone and hydrazine 
according to Ali et at, Pah J. Sci. Ind. Res. 1993, 36 (12), 502) was dissolved in DMF (7 ml) 
and cooled to 0°C with an ice bath. Potassium- tert-butoxide (284 mg) was added in 
portions and the mixture was stirred for 45 min at 0°C. Then, 4 > 4-dimethyl-2,2-dioxo-2X , - 
[ 1,2,3] oxathiazinane-3-carboxylic acid tert-butyl ester (617"mg) was added in one portion 

30 and the reaction mixture was allowed to stir for 20 hours at RT. HC1 (IN aqueous 

solution, 10 ml) was added and stirring was continued for 15 minutes. The mixture was 
diluted with ether, washed with water and brine (the aqueous layers were re-extracted 
twice with ether), dried and evaporated. The crude product was purified by flash 
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chromatography (0 to 15% gradient of CH3CN in CH2CI2) to give the desired product as a 
yellow gum. Yield: 545 mg. A regioisomer present in minor amounts was removed in the 
chromatographic purification step. 

MS (ISP): 344.5 (MH 4 ) 

5 Step DJ: 14-Dimethyl-3-(5-methyl-3-phen)d-pyra2ol-l-yl)-prop)damine 

[l,l-Dimeth)d-3-(5-methyl-3-pheri^ terf-butyi ester 

(540 mg) was treated with TFAyCH 2 Cl 2 3:1 (20 ml) at 0 °C for 2 hours. The resulting 
mixture was concentrated in vacuo and the residue was diluted with ethyl acetate: The 
organic layer was washed with a mixture of brine/sat Na 2 CC>3 and brine, dried and 
10 evaporated to give a crude oil. This was purified by flash chromatography (5% to 40% 
gradient of MeOH in CH 2 C1 2 , 0.5% NH4OH content) to give the title compound (349 mg) 
as a yellow gum. 

MS (ISP): 244.5 (MH + ) 

Stejp E]: (2S)-1-{[1,1-Dimethy^ 
15 acetyi}-pyrrolidine-2-carbonitrile, methanes ulfonic acid salt 

l,l-Dimethyl-3-(5-methyl-3-phenyl-pyrazol-l-yl)-prop)4amine (344 mg) was dissolved in 
dry DMF (7 ml) under argon and calcium hydroxide (95 mg) was added. A solution of 222 
mg (S)-l-(2-cUpro-acetyl)-pyiToUchne72rcarbonitrile (IIA) in DMF (7 ml) was added 
wlidn S^hpurs.^y, m^ans ot$ symge pum^ and the resulting cloudy mixture was allowed 

20 Msfe for 3days. The mixture was, poured into, IN NaOH and extracted with ether. The 

vvtev.vmx:omwr^v?. opts ruse n: *^fpo to e:r:-nov^ ; ■: "i <~ ] f -v.- ■: 

organic layer was washed with IN NaOH and brine, dried and evaporated. The residue was 
>purifie&by flash r chrpmatbgraphy using a gradi^tof MeO^ in CH2CI2 (0 to 15%) to give 
the title compound asithe free base (281 mg).; For salt formation; 92 mg of this material 
were dissolved in abs. tert-butyimethyl ether (6 ml). To this solution was added 
25 methanesulfohic acid (2^42 iril, 0. 1 M in teri-butylnaethyi ether) drop by drop. The 

resulting suspension was stirred at RT for 30 min and then filtered. The title compound 
thus obtained was dried in vacuo. Yield: 101 mg. 

MS (ISP): 380.5 (MH*, free base)^ " - - * • ■•- 

Example 79) 



30 f2S)-l-{f3-(5-Methyl-3-phenvl-pvrazoM^ 
carbonitrile, methanesulfonic arid salt 
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Step A]: 2,2-Dioxo-2A'"[ 1,2,3] oxathiazinane-3-carboxyiic acid tert-butyl ester 

This compound was prepared as described previously for 4,4-Dimethyl-2 > 2-dioxo-2X , - 
[1^3]oxathi^arie-3-carbbxyUc acid tert-butyl ester (example 78, Step B]) from (3- 
hydroxy-propyl)-carbamic acid tert-butyl ester (10 g). The desired sulfimidate was 
5 obtained as a colorless foam (11 g). 

'H-NMR ($ CE)a 3 ): 1& 2.09 (m, 2H),' £bf(£7=^ 2H). 

. .". !■ ■« ■ r ..• i f.-r^/j'/J \i-. r . ^> . i : *.v r 

Steps B] to D] : (2S)-l-{ [3-(5*Methyi-3^ 

py^oUdine-2-carbonitrile, ^ methahesxdfonic^addsglt? yv^jrl \« CJHVjy / 0 ^ TP6£) -° 

This compound was obtained in analogy to example 78, steps C] to E] from 5-n^p-3- 
10 phenyl- iHrpyrazole,^^ 

and HA as a methanesuffonic ^acidM^tion^dt. (! ; . ( _ . ^ 

MS (ISP): 352.4 (MIT 1 ", free base). 

Example 80) 

(2SM-aO-Dimethyi-3-r5-me^^ 
15 propylaminot-acetyi)-pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

Step A]: 5-Methyl-3-(3-trifluoromethyl-phenyl)-lH-pyrazole 

Ethyl acetate (2.45 ml) was added to THF (50 ml) and treated with sodium hydride (1.09 g, 
60% dispersion in oil) under argon. A catalytic amount of ethanol (2 drops) was added 
followed by dibenzo-18-crowh-6 (90 mg) and 3-trifluoromethylacetophenone (235 g) 
20 dissolved in THF (20 ml), added over a. period of 20 min. The brown mixture was heated 
to reflux for 2 hours, cooled and poured into water. The pH was adjusted to 5 to 6 with 2N 
HC1 and 2N Na 2 C0 3 , respectively. The aqueous phase was extracted with ethyl acetate and 
the organic layer was washed with brine, dried and evaporated to give the intermediate 
i,3-dicarbonyl compound as an orange solid. 

. 25 This material was dissolved in ethanol/water 1:1 (50 ml) and treated with hydrazine 
monohydrate (0.8 ml). The mixture was refluxed for 3 hours, cooled and poured into 
water. The pH was adjusted to 8-9 with Na 2 C0 3 solution (2M) and the aqueous layer was 
then extracted with ethyl acetate. The organic layers were washed with brine, dried and 
evaporated to give a crude oiL This was purified by flash chromatography (gradient of 
30 hexanes in ethyl acetate) to give the title compound as a light yellow solid (1.4 g). 
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MS (ISP): 227.2 (MKT). 

Steps B] to D]: (2S)-l-({l,l-Dimetliyl-3-[5-meth^ 

l-yl]-propylamino}-acetyl)-pyrroKdine-2-carbonilrfe > methanesulfonic acid salt 

This compound was obtained in analogy to example 78, steps C] to E] from 5-methyl : 3- 
5 (3-tMuoromethyl-phenyi)-lH-pyra^^ 

[l,2,3]oxathiazinane-3-carboxylic acid tert-butyi ester and IIA as a methanesulfonic acid 
addition salt 



MS (ISP): 448.2 (MH+, free base). 
Example 81). 

10 (2S )-!-( I 1 J-Dimethyl-3- f5-methvl-3-(3-trifluoromethoxv-phenvlVpvrazol-l-vl1 - 
propyiaminol-acetyiVpyrrohdine-2-carbonitrile, methanesulfonic acid salt 

The title compound was obtained in arialogy.to example.80, steps A] to D] -from 3r 
trifluoromethoxyacetophenone, 4,4-dimethyl-2,2-dioxo-2A, , - [1,2,3] oxathiazinane- 3 - 
carboxylic acid tert-butyl ester and IIA as a methanesulfonic add addition salt 

MS (ISP): 464.4 (MH+, free base). 

Example 82) 

(2S)*lrM3 r (5*EthyU3*phenvl-pyrazoU 1 -yi) - L 1 -dimethyl-propylaminol -acetyl 1 - 

pyraolidll^ ;.*.■."«;». s-.j 

This compound was made in analogy to example 80, steps A] to D] from acetophenone, 
ethyLprppionate, 4,4-dimeth)d-2^-dioxo-2^ acidtert- 
butyl .ester and IIA as a methanesulfonic acid addition salt 

MS tiSP): iM'QtiH*, kee basi). v ' ; v * ; " ' * " ' :; 

Example 83) ■ , < - .<v. ' .... ■. : - : ,- 0 - . ; > . . . > 



/^S)-l-(flJ-Dimethvl-3-f5-meth^ 
pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

Step A]: 3-(5-Methyl-lH-pyraTOl-3-yl)-pyridine 
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This compound known in the literature was prepared via the 1,3-dicarbonyl intermediate 
according to modified procedures from Ferenczy et.oi, Monatsh. Chem. 1897, 18, 674 and 
Gpugh et t at, J. Chem. Soc ? 1933, 350: Methyl nicotinic acid (20.g) was dissolved in THF 
(250 ml) and acetone (39 ml) was added. Solid potassium- tert-butoxide (18 g) was added 

5 inportions over 15 min and the resulting yellow suspension was heated to reflux for 60 
min. The mixture was then cooled and the solvent was evaporated in vacuo to leave a 
brown solid This was dissolved in water/ethanol 1:1, quenched with acetic acid (13 ml) 
and treated with hydrazine monohy^ate,(8.9 iri). £ The resulting solution was heated to 
refluxforiSO pain, cq^ed,^^ a^tete. ^e^orgamc 

10 layer was separated, washed with brine, dried and evaporated to leave an orange oil- This 
material was treated with ethyl acetate/hexanes 1:1 (250 ml) whereupon crystallization 
oixurredCtTh^^ filtered to give the desired 

COmpOimd^^ : ' v * ; rV X'fl -w:0~&U Vh'V>'p 

X H-NMR (<S CDCI3): 2.74 (s, 3H), 6.41 (s, 1H), 7.33 (dd, 1H), 8.06 (m, 1H), 8.55 (dd, 1H), 
15 8.99 (d, 1H). 

Steps B] to D]: (2S)-l-{[l,l-Dimethyl-3-(5-meth^^ 
propylainino]-acetyl}-pyrroU^e-2-carbonitrile, methanesulfonic acid salt 

This compound; was obtained in analogy to example 78,stepScG] to J5] from 3r(5-methyl- 
lH-pyrazol-3-yl)-pyri^ 
20 acid terf-butyi ester and IIA as a methanesulfonic acid addition salt. 

MS (ISP): 381.4 (MH+, free base). 

Example 84) 

r2S)-l-mj-Dimethvl-3-(3-me^ 
pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

25 Starting material for this synthesis was [ 1, l-dimethyl-3-(3-methyl-5-pyridin-3-)d-pyrazol- 
l-yl)-propyl]-carbaniic acid tert-butyi ester, that was obtained as .the minor regioisomer in 
the alkylation of 3-(5-melhyl-lH-i)yrazol-3-yl)-pyridine with 4,4-dimethyl-2^-dioxo-2A'- 
[l,2,3]oxathiazinane-3-carboxylic acid terf-butyi ester (example 83, step B]. The title 
compound was then obtained in analogy to example 78, steps D] and E] as a 

30 methanesulfonic acid addition salt 



MS (ISP): 381.3 (MH + , free base). 



\ 
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Example 85) 

r2S)-l-(B-r3-r3-CMoro-phenyl)-5^^ 

acetyl) -pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

This compound was made in analogy to example 80, steps A] to D] from 3-cHlbro- 

5 acetophenone, ethyl acetate, 4,4-dimethyl-2 > 2-dioxo-2XMl 

qarboxyiic acid ten-butyl ester and HA as a methanesulfonic acid addition salt. 

MS : (IS>):4^ " 

Example 86) 

f2S)4-({3-f3-(3,4-^ 
10 acetyl)-pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

TTxis compound was made in analogy to example 80, steps A] to D] from 3,4-dichloro- 

acetopHeribrie, etiiyi ackate, 4,4-^ethyl-2,2-dioxo^ 

carboxylic acid tert 7 butyl ester and IIA as a methanesulfonic acid addition salt 

MS (ISP): 448.4 (MH + , free base) 

15 Example 87) 

(2S)-l-f\l .1 -DimetKyi-3- ( 3-phenyl-5-trifluoromethvl-pyrazol- 1 -vl Vpropvlaminol - 
».-, acetvllrpvrrolidine-2r:carbonitrile, methanesulfonic acid salt 

This compound 4 was made in analogy to*example 78; steps C] to EJ* from commercially 
available 3-phenyi-5-(tnfluorom5ethyl)-lff-pyrazole, 4,4-dimethyi-2,2-dioxo-2A - 
20 f[l>2>3] o^^a^^-^c^box^ie^ a^d t^rhiatjd ester and IIA as a methanesulfonic acid 
a<idition-salt; 7 . .v^^r*-- . — **sr:~;;Y~v-7^s^iV/- - s ■ • v >>7r :• 

MS (ISP): 434.5 (Mtf, free base). 
Example 88) 

/25M-{f3-(5-Isopropyl-3-ph^^ 
25 pvrrolidine-2-carbonitrile, methanesulfonic acid salt . 
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This compound was made in analogy to example 80, steps A] to D] from acetophenone, 
ethyl 2 : meth)d-propipnic add, 

carboxylic acid tert-bntyl ester and HA as a methanesulfonic acid addition salt- , 
MS (ISP): 408.5 (MH+, free base). 
5 Example 89) 

f2S)-l-(flJ-DimethYl-3-(5-methvl-^^ 

1^ compound was' made mWalogytb ^cafl&^'^Vs&^W^^'^i^^7l *" 
tmoph^So^ 
10 <^boxyH&addrterfrbutyl jesteivand Il^as a metlianesulfonic f acid addition salt 

MS (ISP): 386.4 (MH**, freeWase). !i * *' i[ : ' ; 1 ' " : 

Example 90) 

(^SH-fUg-Dimethyl^ 

pyrroUdine-2-carbonitrile, methanesulfonic acid salt . 

15 This compound was made in analogy to example 83, steps A] to b] ; from methyl 

isbnicotinic acid, acetone, 4,4-dimethyl-2,2-dioxo-2X , - [ 1 ,2,3] oxathiazinane-3-carboxylic 
acid fert-butyl ester and IIA $s a methanesulfonic acid addition salt. 

MS (ISP): 381 4 (MH 4 , free base) - 

Example 91) 

20 QSM-ffiJ-Dito^^ 

propylamino}-acetyl)rpyrrohdine-2>carbonitrile methanesulfonic acid salt 

... . - . * j •* * 

Hiis compound was madie in analogy to example 83, steps A] to D] from methyl 6- 
methyinicotinic acid, acetone, 4,4-dimethyl-2,2-dioxo-2X , -[ 1,2,3] oxathiazinane-3- 
carboxylic acid terf-butyl ester and IIA as a methanesulfonic acid addition salt^. 

25 MS (ISP): 395.3 (MKT, free base). 
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Example 9i) ' ': 

r2S)-l-{f3 : (5>Cvdopropvi : 3-phe nyKpvrazol-l-ylVl 
pyrrolidine-2-carbonitrile, methan esulfonic acid salt 

This compound was made in analogy to example 80, steps A] to D] from acetophenone, 
5 ethyl cydopropanecarboxylic add, 4,4-dimethyl-2 > 2-dioxo-2X > -[l^,3]oxathiazinane-3- 
carboxjdic add terf-butyl ester and IIA as a methanesulfonic add addition salt 

MS (ISP): 406.4 (Mfl*, free base): 

Example 93) ■. fc t , ; . ' : r 

f2S)-l-{fia-Dimeth^^^ 
10 pvrrohdine-2-carbonitrile, methanesulfonic add salt 

This compound wasmade in analogy to example 83,steps A] to D] from methyl 
pyr^iinecarbbiylic acid, acetone, 4,i^iime^ 

carbbxylic acid tert-B\ityI ester and IIA^as Wmethanesulfonic add addition salt ; ' v ""' 
MS (ISP): 382.3 (MH*, freebase), . ■ 

15 Example 94) 

teS)-l-((343-te^6rt^ : 
propflammo^ mieth^^iflfbmc add-satt ' ' 

This compound was made in analogy to example 83, steps A] to D] from methyl 3- 
3#ordf>^^ niethyl 3-chloropyridine-5-carboxyUc 

20 .add a^ 4,4-dimethyI-2,2- 
/dioxor^^ [ l,2>3)o^ tert-b^l ester and HA as a . f , . 

methanesulfonic acid addition salt 

MS (ISP): 415.4 (MKT, free base). 

Example 95) 

25 (2S)-l -{ f LI rDimethvl-:3r ( 5rmeth\i-3-pyridin-2^-pyrazol" 1 -ylVpropyiaminol -acetyl!- 
pyrrolidine-2-carbonitrile, methanesulfonic add salt 
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This.compound.was jmade in 83, steps A) to D] from method pyridine- 

2-carboxyttc add, acetone 

acid terf-butyl ester and IIA as a methanesulfonic acid addition salt 

r \ . • \ 

.... . j- ,»j - * 

MS (ISP): 381.3 (MH*, free base). 

j * , * - . ' i ■ 

5 Example 96) 

acel^l-pvrrolidine-2-carbo nitrile. methanesulfonic acid salt 

St^ ' ''A* 1 SV-OH P OXk,<: 

This compound known previously in the literature was made in analogy to Katsuyama et 

10 

pb^sium^^^ g) was adM-tm<iCTlEtfg8n: : The suspensibh was cooled to 

0°C and trifluoroacetic acid ethyl ester (1.43 ml) was added drop by drop. The color and 
the texture of the suspension changed within 10 min and the resulting mixture was allowed 
to stir at RT for 60 min. Water (50 ml) was added and the solids were dissolved. Acetic 

15 acid (2.5 ml) was added and a yellow precipitate was observed Ethyl acetate was added and 
the material was partly soluble in the organic layer, the d<&r aqueous layer Was separated 
and the suspensibn vacuo. The residue was 

suspended in edianbl/water 1:1 (50 rill) and treated with hydrazine monbhydrate (0.61 
ml). The solution was heated to reflux aijd gradually cleared to become a clear solution. 

20 Acetic acid (2 ml) was added and heating was continued for 5 h. The solution was then 
cooled, poured into brine and basified with saturated Na 2 C0 3 solution. The aqueous layer 
was extracted with ethyl acetate and the organic layer was separated, washed with brine, 
dried and evaporated to give a crude product This solid was triturated with ether (5 ml) 
for 30 min and filtered. The resulting solid was dried in vacuo. (Yield: 1.4 g). 

25 MS (ISP): 214.1 (MH*). ; ■ ' 

Steps BJ.to.D]: (2S)rl-{[l,l r Dmeth^ 

propylamino]racet^}-pyrroUdine-2-carbomtrile, methanesulfonic acid salt 

This compound was : made in analogy to example 78, steps C] to E] from 3-(5- 
trifluorometiyl-lH-pyrazol-3-yl)-pyridine (from step A]), 4,4-dimethyl-2,2-dioxo-2V- 
30 [1,2,3] oxathiazinane-3-carboxylic acid ferf-butyi ester and IIA as a methanesulfonic acid 
addition salt 



' J 
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MS (ISP): 435.4 (MH+, free base). 
Example 97) 

fcSM-JflJ-Dim ethy^ 
2-carbonitrile. methanesulfonic acid salt 

5 This compound was made in analogy to example 78, steps C] to D] from 3-(lH-pyrazol-3- 
yl)-pyridine (synthesized according to the literature: Plate et aL, Biborg.Med. Chenu 1996, 
4 (2), 227 and Schunack, Arch Phartru 1973, 306, 934, 941), 4,4-dimethyl-2 > 2-dioxo-2V- 
[ 1,2,3] oxathiazinane-3-carboxylic acid tert-biityl ester and IIA as a methanesulfonic acid 
addition salt 

10 MS (ISP): 367.3 (MfT^ free base) 

Example98) 

acetvl^pvn-olidine-2-carbonitrile, methanesulfonic acid salt 



15 



R K 

V*£ >kAXn K °^ DMF I n-, W JDK F 

LN* + Tj *~ R N + R^N V^R4 

^fcj^ NHR n NHR° 

XXVI XIX ■ minor regioisomer . major regioisomer 



R: substituted aryl. heteroaryl, 1 — >- R>H: IIIK-A 



Synthesis of this type of compound required the preparation of the corresponding amine 
precursor EEDECs This Compound ii accessible iii analogy to the synthesis of the pyrazol type 
amines ffiH by racing the pyrrole starting materials XXII with [ l,2,4]triazoles XXVI. 
[ 1,2,4] triazoles XXVI used in examples 98 - 100 are commercially, available, known in the 
20 literature or were prepared in analogy to literature procedures. Similarly, regioisomers 
(e.g. XXVH-A and XXVII-B) maybe formed in the alkyiation of XXVI that are isolated 
individually, deprotected by acid treatment to give amines IIIK. Amines IIIK are 
subsequently used in the final coupling step with IIA to give cyanopyrrolidine I. 



The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
25 methyl-3-phenyi-lH-pyrazole with S-CS-meth^-lH-tl^^ltriazol-S-jdJ-pyridine that was. 
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synthesized according to the literature (Francis et aL, Tetrahedron Lett 1987; 28 (43), 
5133). The compound was obtained as a niethanesulfonic acid addition salt 

MS (ISP): 382.3 (MH + , free base). ; 1 5 

Example 99) . v.; : > 

5 f2SM-tflJ-Dimethyl-3-(3-pyridin-3^^^ 

propylamine] -acetyll-pvrroUdin^ methanesulfonic acid salt 

Ste£ v^^rifliib^et^ U ' ' ° : U ' dU 

.i < »■ ■Jnfjvr f) -r t\. rLvrvyac ip£ cru^.feoPWoS OTi3r««s 

Hydrazine monohydrate (0.34 ml) was dissolved in ethanol (6 ml). Ethyl trifluoroacetate 

(0.83 ml) was added dropwise over a period of 15 min at 0°C and the resulting mixture was 

Y v-r- ■ -v,^** V ..... > i-r uny-v 

10 allowed to stir for 90 min at 0°C. The solution was concentrated tff about 2Q% ot the initial^ 

* * >• ■ ^ 

volume in vacuo at 35 9 C and the trifluoroacetic acid hydrazide obtained that way was used 
without further purification. 

Nicotinamidine hydrochloride (1.5 g) was suspended in ethanol (8 ml) and a suspension 
of "sodium methoxide (514 mg) in 4 ml ethanol was added slowly. The resulting suspension 

15 was allowed to stir for 60 min at RT and then filtered. To the filtrate was added the 
ethanolic solution of trifluoroacetic acid hydrazide made previously by syringe and the 
syringe was washed with a small amount of ethanol. the resulting solution is then allowed 
to stir at RT for 4 days under argon. A 1: 1 mixture of ether and hexanes (approx. 25 ml) 
was added to the solution and the solvent was decanted from an oily precipitate and 

20 concentrated in vacuo to leave crude trifluoroacetic acid jNT-(imino-pyridin-3-yl-methyl)- 
hydrazide (759 mg) as a semisolid 

This material was treated in analogy to the literature (Evans et at, US Patent 4,038,405, ; 
1977) with 3N NaOH solution (12 ml) under reflux for 1.5 h and the resulting mixture was 
allowed to stir at RT over night The suspension was filtered and the solid was washed with 
25 cold water and dried in vacuo. The residue was triturated with hexanes ( 10 ml), filtered and 
dried to give the title compound as a colorless solid ( 1 80 mg) . 

'H-NMR (DMSO-&): 7.35 (dd, 7=7.6, 4.0Hz, 1HX8.24 (dt, 7=8.0, 2.0Hz, 1H), 8.41 (dd, 
7=4.8, 1.6Hz, 1H), 9.13 (d, J=1.6Hz, 1H); MS (ESr): 212.9 ([M-H]'). 



Steps B] to E]: (2S)-l-{[l,l-Dimetli)i-3-(3-pyri<iin-3-yl-5-trifluoromethyi-[l,2 > 4]triazol- 
30 l-yl)-propyiamino] -acetyl}-pyrrolidine-2-carbonitrile, methanesulfonic acid salt 
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The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyl-3-phenyl-lff-pyrazole with 3-(5-trifluoromethyl-lH^ 
from step A]. The desired cyanopyrrolidine was obtained as a methanesulfonic acid 
addition salt as a light yellow, hygroscopic solid 

5 MS (ISP): 436.4 (MH + , free base). 

Example 100) 

QSM-iriJ-Dime thy^ 
ac^tyit-pyir o1idinp.-^ >carbonitrile 

This compound was made in analogy to example 78, steps C] to E] by replacing 5-methyl- 
L0 3-phenyi-lH-pyrazole with 2- ( 5 - methyl- 1 ff- [ 1 ,2,4] triazol- 3 -yl) -pyrazine. This compound 
kijown in the literature was prepared from pyrazine-2-carboxylic acid hydrazide (Reich et 
al y J. Med Chem. 1989, 32 (11), 2474) in analogy to Francis et al y Tetrahedron Lett. 1987, 
2$ (43); 5133. The title compound was obtained as the free base as a colbrless oil, 

MS (ISP): 383.3 (MH + ). 

5 Example 101) 

f2S)-14flJr-Dim ethvi-3-(2-^^ 
pvrrolidine-2-carbonitrile 

j 'T - r ;T^]^^ ■^pj; r ~ ; ->\\-\ " NHR", v ; ■:; " ..v.--...; 

XXVIII XIX minor regioisomer major regioisomer 

F ' R=S^fearyl; «H XXi *" B acid [~7 R"=BOC XXK-A 

R.R' = annelated aryl ^ R D =H: H2L-A 

Synthesis of this compound required the preparation of the corresponding amine 
precursor IIIL- This, compound is accessible in analogy to; the synthesis of the pyrazol type 
amines IHH" by replacing the pyrazole starting Materials XXII with imidazoles XXVUI. 
Imidazoles XXVIII used in examples 101 - 105 are commercially available, known in the 
literature or were prepared in analogy to literature procedures. Similarly, regioisomers 
(e.g. XXIX- A and XXDC-B) maybe formed in the alkylation of XXVIII that are isolated 
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individuaUy, deprotected by ad^ 

subsequently used in the final coupling step witH IIA to furnish dy^opyrrbUdines t 

The tide OTmpouhd was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyl-3-phenyirlH-pyrazole t with commerdally available 2-methylbenziinidazol& The- 
5 desired compound was obtained as the free amine as a glass. > " : 

MS (ISP): 354.3 (MH+). 

' j /:;;.;; , '. v ^ . . . _ : , - :,, or ' -nv- 

Example Toi) : " ! ' %A : ' * r ' 1 

Y2S)-l-mj-DimethYl-3-te^ 

pyrt6Kdine-2-^ - r , ^ /' |^t< * ■ f^-m 

10 Step X] : 3-(2-Methyl-lH-imidazol-4-)4)-pyridine * t 

Bromoacetylpyridinehydrobromide (1.0 g) and acetamidine hydrochloride (0.505 g) were 
suspended m methanol Potassium terf-biitoxide (1.0 g) was added in one portion - the 
mixture turned slightly yellow. The resulting suspension was heated to reflux for 6 hours 
and was th£n cooled and filtered. Solvent was removed in vacuo and the residue was 
15 dissolved in CHCI3 and adsorbed onto silica gel that was charged onto a silica gel column. 
The column was eluted with CH 2 Cl 2 /MeOH/NH 4 OH 90:10:1 and the fractions containing 
the desired product were combined and evaporated to give an oil (79 mg). 

!H-NI4R (CDC1 ? ): 2.50 (s, 311), 7,27 (s, 1H), 7.30 (m, 1H), 8.05 (m, 1H),J8.46 (m, 1H), 
. 8.9^(m,lH^. 

20 Steps B] to D] : (2$)-l-{ [1,1-D^ 

propyiamino] rac^l}-pyn:oUdine-2-carbbnitrile 

The tide compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyi-3-phenyi-lH-pyrazole with 3-(2-methyi-lH-imidazol-4-)d)-pyridine obtained in 
Step A]. The desired compound was obtained as the free amine as a glass. 

25 MS (ISP): 381.3 (MH*). 

Example 103) 



(2SM-{flJ-Dimethyl-3-(4-phen^ 
carbonitrile, methanesulfonic acid salt 
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The title compound was obtained in analogy to example 78, steps CJ to E] by replacing 5- 
methyl-3-phenyi- lH-pyrazole with commercially available 4-phenyl-lH-imidazole. The 
desired compound was obtained as the methanesulfonic acid addition salt. 

MS (ISP): 366.2 (MH + , free base). 

5 Example 104) 

f2S)-l-(flJ-Dimethyl-3-(4-pyri dm^ , 
pyrrolidine-2-carbonitrile v methanesulfonic acid salt 

Step A] 2-(lH-InudazoM-yi)-p)nridine 

This compound known in the literature was made by an alternative route iii analogy to 
10 Heterocycles 1994, 39 (1), 139: Tosylmethylisocyanide (TOSMIC) (3.57 g) was suspended 
in ethanol (50 ml) and 2-picolinealdehyde (2.0 g) was added. Sodium cyanide (92 mg) was 
added in one portion at 15°C and the mixture was allowed to stir - the internal 
temperature rose to 26 °C arid a dear solution was obtainecLThe nxixtiire was cooled again 
to 15 °C and the intermediate oxazblirie derivative precipitated. The suspension was 
15 filtered and the solid intermediate was washed with ether /hexaiies 1:1 and dried in vacuo 
(yield: 4.77 g). 

This material was dissolved in 7M NH 3 in methanol (125 ml) and heated at 100°C for 24 h 
in a sealed tube. The mixture was cooled, evaporated in vacuo and the residue ^as.purified, 

20 : ; 



S$pVB} to W^l^ 

acetyty^ acid salt 

The title compound was obtained in zhahffi to example 78, steps C] to E] by replacing 5- 
methyi-3-phenyl-lff-pyrazoIe with 2-(lH-imidazol-4-yl) -pyridine obtained in step A]. 
25 The desired compound was obtained as a methanesulfonic acid addition salt 

MS (ISP j: 367.3 (MH+, free base). 

Example 105) 

f3S)-l-<flJ-Dimrthyi-3-(4-pyridi^ 
pyrrolidine-2-carbonitrile, methanesulfonic acid salt 
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The title compound was obtained in analogy to the previous example 104, steps A] to D] 
from pyridine-3-carboxaldehyde as an initial starting material. The desired compound was 
obtained as a methanesulfonic acid addition salt 

MS (ISP): 367 2 (M^, free base). 

5 Example 106) 

2-carbonitrile, methanesulfonic acid salt 

St^A]:*^ bT^ ? ir,o> 

2»Meth6xy-7;8-dihydro-5H^ (246 mg, synthesized according to /. Org. 

10 Ch&n, 1??1, 56 (15), 4636) was dissolved in e^^ol/water 1:1 (14 ml) and sodium acetate 
(600 mg) and hycfrox)i?u^ mg) was ad4e,d. The r^ulj^gsu^pnsion 

was heated Jo reflux for 4 hours until TLC analysis confirmed complete consumption of 
the starting tetrahydroquinolinone. The reaction mixture was poured into a mixture of ice, 
water and IN NaOH (pH > 10) and the aqueous layer was extracted with ethyl acetate. The 

15 organic layer was separated, washed with brine, dried and evaporated to give a crude 

product This was purified by flash chromatography (gradient of ethyl acetate in hexanes, 
20% to 50%) to give the desired product as a mixture of (#Z)-isomers (232 mg) as a : 
yeUowsolid: . • 

Mp: 124-126°C MS (ISP): 193.1 (Mlf ). . , 

20 Step B] to C]: (2SM-[(6JVSH2-M^ 

^tyl] -pyn-ohdine-2-carbonilrfe, methanesulfonic acid salt (mixture of 2 diastereomers) 

Thi^s compound was synthesized as a mixture of 2 diastereomers in analogy to example 2, 
steps A] to B] from 2-methoxy^,8-dihydro r 5H-quinolin-6-one oxime, 4,4-dimethjd-2,2- 
dioxo-^-ll^^joxathiazinane-S-carboxyhc acid tert-butyl ester and IIA as a 
25 methanesulfonic acid addition salt 

MS (ISP): 315.3 (MH+, free base). 

Example 107) 

fcSHWn J-Dimethvi-3r(5-cra^^ 
PYrroKdme-2-rarhnnitrile 



I ) 
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This compound was obtained in analogy to example 14 and example 78 (steps C] toE]), 
respectively, from 5-cyano-2-methyl-indole> 4,4-dimethyi-2 > 2-dioxo-2X > - 
[ 1 ,2,3] oxathiazinane-3 -carboxylic acid tert-butyl ester and IIA. 

MS (ISP): 378.4 (MIT). 

5 Example 108) 

(2S)-l.{r(JS)-l-Methyl-2-(3-phenyl-pyrazol-l-yl)-eth^ 
carbonitrile 

JMH + ° TP nunorregioisomer + ri o~\~H\ 

R** ™r*> R 



IHR" 

XXX-B " fr* 

major regioisomer 



X=€;Y=N:XX1I IV 
X=N; Y=N: XXVI 

X-N; Y^Ci XXYli ' J L — ^ R"=H: mM-A 



X=N; Y=N: XXVI . . acid (~ R ^= B0C: 



R = substituted aryl, heteroaiyi 

r ■ . * . . . i 

10 Synthesis of this compound required the preparation of amines IIIM, that can be prepared 
as described for the pyrazoles IIIH, triazoles IIIK and imidazols HIL by replacing 
sulfimidate XIX with sulfimidate IV. Starting pyrazols XXII, [1,2,4] triazoles XXVI and 
iiinddaMls'XXyill used in 'examples 1Q8 - 1 12 ate commercially available, are known or are 
prepared as described in the previous examples or in the individual examples that follow. 

* 15 Regioiiomers (e.g. XXX- A) may be formed that are isolated individually, deprotected by 
yicic^ HIM. Amines IIIM are subsequently used in the final 

coupling step with IIA to furnish cyanopyrrolidines I. 

, The above title compound w^ obtained in analogy tp^example 78, steps C] to E] by 
^replacmg^-meth^ 3 T phenyfyli/- 
20 pyrazole and by replacing sulfimidate XK with IV and ;with the exception, that the final 

coupling step t with IIA was done as described in example 1. The title compound was 

obtained as the free amine as a glass. 

MS (ISP): 338.3 (MH*). . 
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Example 109) 

(2SM-n(ISV2-f3-(4-Methox^ 
pyrrolidiiie-2-carbonitTile 

The title compound was .obtained in analogy to example 78, steps C] to E] byreplacing 5- 
5 methyl-3 r phen)d-l^-p)aaMle with commerci^Uy available 3-(4rmeth^^ .. 
pyrazole.and by repkcing sulfimidate 50X with JV ^ that die final 

coupling step, with IIA ;was dqpe as described in.example. l ?L The title ^mpound was 
obtained as the free amine as a glass. 

^.(ISP):m4iMHt) r , J{nc . V; .:rr , : V: ,^u m^.;*^*** »* #g ? irr*j . 
10 Example 110) 

acetyiVpy^6Udine-2-caib6nitrile 

The title compound was obtained in analogy to example 78, steps C] to E] from 3-(4- 
methoxy-phenyl)-lH-[l,2,4]tria2ole (Hoggarth et aL, }. Cherru Soc 1950, 1579 - 
15 synthesized in analogy to Lin et al y /. Org, Cherru 1979, 44 (23), 4160, from 4-methoxy- 
benzamide) by replacing sulfimidate XEK with IV and with the exception, that the final 
coupling step with IIA was done as described in example 1. The title compound was 
obtained as the free amine as a glass. 

MS (ISP): 369.4 (MH+). 

20 Example 111) 

f2fl-l-miri-l-Melh^ 

■ 

pyrrolidine-2-carbonitrile 

The title, compound was obtained in analogy to example 78, steps C] to E] from 5-methyl- 
3-phenyl-lH-[l,2,4]triazole (Francis etaL> Tetrahedron Lett. 1987, 28; (43), 5133) by 
25 replacing sulfimidate XDC with IV and with the exception, that the final coupling step with 
IIA was done as described in example 1. The title compound was obtained as the free 
amine as a glass. 

MS (ISP): 353.4 (MH*). 



Example 112) 
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(2SM-ff(iSVl-Methyl-2-(5-me^ 
pyrroUdine-2-carbonitrile 

The title compound was obtained in analogy to example 78, steps C] to E] from 5-methyi- 
3-phenyl-lH-pyrazole by replacing sulfimidate XK with IV and with the exception, that 
5 the final coupling step with IIA was done as described in example 1. The tide compound 
was obtained as the free amine as a glass. 

MS(ISP):352:4(MH + ). 

Example 113) 

f2S)-l-(fl J-Dimethvl-2-f5-phen^ 
10 2-carbonitrile, hydrochloride salt 

This compotmd was obtained in analogy to example 36, steps A] to C]« starting from 2,5- 
dibfomopyridiiie, Ij2-diaminor2-methlypropane, phenylboronic acid and ILk The residue 
^obtained by flash chromatogfajphy was dissolved in dioxane and precipitated by treatment 
with HCI in dioxane yielding a white powder. 

15 MS (ISP): 378.4 (MH+). > 

Example 114) 

(2S)-l-n2rf5-(3-Methoxy-p^ 

pvrrolidine-2-carbonitrile, hydrochloride salt 

&rapa«ui HQ t i: Sfpsi Aifij^iiS a rf.p?|o b>M*.a:.i 

ITBi^^Inp6M r d r ^s obtaifiedlitf ffi^ tq G] starting from 2?5- 

20 ^dibroinbpyridiriei' li2*diaffino?2-^ acid and IIA. 

IThieY&iHue bbt^ed bylflash i^omatogriaphy was dissolved in THF and precipitated by 
treatment with HQ in ether yielding a white powder. 

MS (ISP)::408.5 (MH¥):» - *' > : • 7 > \ ' ' / : :. : - vT 
Example 115) 

25 I /2S)rl-f{2 f 4f5-f4-(^ano-phenyl)-pyridin-2-^aminol-lJ 
pyrrolidine-2-carbonitrile, hydrochloride salt 

; This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-cyanophenyIboronic acid and HA. 



WO 03/037327 PCT/EP02/11711 

.. ( ,„,,,,.. .. .... , .,. .X-101,. . .... .... ,. 8 , w 

The residue obtained by flash chromatography wais dissolved in THF and precipitated by 
treatment with HQ in ether yielding a white powder. 

' MS (ISP): 403T6 (MH+): - ; ^ ' \i ^-i.^:"-; v : . r v'vl:;- ' - ,>\ 

Example 116) 

5 r2S)-l-(i245-(2-Methoxy-phenyl)-pvridin-2-y lammQl -1 J-dimethyl-eth^aininol-acetyl)- 
pyrroUdine-2-carbonitrile, hydro chloride salt 

This cdmptf^ A] to g]?starting from 2j§va. 

dibr6mdpyridine,4,2^amino-2-m 

Theraidueobt^ 

10 treatment with HCl in ether yielding a white powder. 

n < > * v " -r? i i /5- r ¥ 7: : j ? wT f * ! ' f '^s*% ' rf%'fV. k r f "\fc T<)V £?*y 

MS (ISP): 4085 (MH+).~ . - . ■ - V 

Example 117) 

pvrrohdine-2-carbonitrile, hydrochloride salt 

15 This compound was obtained in analogyto example 36, steps A] to C] starting from 2,5- 
dibromopyridihei l^-diamino^-m'etMyptropane, 3-cyanophenylboronic acid and IIA; 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with HCl in ether yielding a white powder. 

MS (ISP): 403.(5 (MH+). : -: v w," . ; . ^ v .. 
20 Example 118) 

f2S)-i-Tf2-f5-(3-tyano-pte 
carbonitrile, hydrochloride salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l^^diamihoethane/S-cyanophenyiboronic acid and IIA.The residue 
25 obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HCl in ether yielding a white powder. 

MS (ISP): 375:5 (MH+). 

Example 119) 



i 



) 
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(2S)-l-{ \ lJ-Dimethyl-2-f5-(3-trifluoromet^^ 
acetyi)-pyrroUdir>e-2-carbonitrile l methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridirie, l^-diamino-2-methlypropane, 3-(trifluoromethyl)-phenyIboronic acid 
5 and IIA. The residue obtained by flash chromatography was dissolved in tert-butyl methyl 
ether and precipitated by treatment with methanesulfonic acid yielding a white powder. 

MS (ISP): 446.4 (MH+). 
Example ,120) 

f25)-l-(flJ-Dimethyl-2-r^ 
10 acet^)-pyrrolidine-2-carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-(trifluoromethyl)-phenylboronic acid 
and HA. The residue obtained by flash chromatography was dissolved in tert-butyi methyl 
ether and precipitated by treatment with methanesuifonic acid yiMciiiig a white powder. 

15 MS (ISP): 446.3 (MH+). 

Example 121) 

(2S)-\-( \j j-Dimethyl-2- f 5-f 2-trifluoromethyi-phenyiVpyri -ethvlaminol- 
acetyl)-pyrrohdine-2-(^bonitrile, metharisolfbnic acid salt 

TfiTs r eo^^^ startihjglftom 2,5- 

20 diKfoia&py^^ 

and IIA. The residue obtained by flash chromatography was dissolved in ferf-butyi methyl 

ether and precipitated by treatrhent with methanesulfonic acid yielding a white powder. 

VI • (7\ ■(':*■"..'■ !%•;•' TV W : =' -V v^a^,. of. 'ijr^^-f.-;. • ■ -rry-: > /Jv-T 

MS (ISP): 446.3 (MH+). 
Example 122) 

25 f2S)-l-f J2-f 5-( 3,5-Bis-trifluorometfavi-phenyl)-pyridin-2-y? arnino]-l A -dimethyl- 
ethylaminol-ace1^VpyTroUdine-2-carbonitrile, methansolfonic acid salt 

This Compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamino-2-methlypropane, 3,5-bis(trifluoromethyl)-phenyIboronic 
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acid and HA. The residue obtained by flash chromatography was dissolved in terf-butyL - 
methyl ether and precipitated by treatment with methanesnlfonic acid yielding a white 
powder. 



MS (ISP): 5143 (MH+). 
5 Example 123) 

f2S)-l-U2-(r33HBipyridinvl-6-\4^ 

carbomtrile. methansolfonic aad salt "' * 

T?liis : c6ihpound was obtained inTanalG^'to'exampIe 36;fsteps>A]-tp^ 
dibixnhop^ aritolfEA^igte- 
10 residue obtained by flash chromatography was dissolved in tert-butyi methyl ether and 
ethyl acetate and precipitated by treatment with methanesulfomc aad yielding a slightly 
yellow pbwder. 

MS (ISP): 377.3 (MH+). 

Example 124) 

15 f2SM-({2-f5-(2v4-Din^ 

acetyi)'-pyrro]idihe-2-carboniti^ 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromppyridine, l,2-diamino-2-methlypropane, 2,4-dimethoxyphenylboronic acid and 
IIAl The residue obtained by flash chromatography was dissolved in tert-butyi methyl 
20 ether and ethyl acetate and precipitated by treatment with methanesulfonic acid yielding a 
slightly yellow powder. 

MS (ISP): 438.5 (MH+). 

Example 125) . _ . 

f2S)-l-({2-[6-(4-Methoxy>phenylVpyridin"2>yla^^ 
25 2-carbomtrile. hydrochloride salt 

. This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 4-methoxyphenylboronic acid and IIA. The residue 
obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HC1 in ether yielding a white powder. 
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MS (ISP): 380.5 (MH+). 
Example 126) 

/!2S)-l'f(2"f6-f4'Cyano-phenyi)-pyridin-2"^amino1-eA 
carbonitrile. hydrochloride salt 

5 This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 4-cyanophenylboronic acid and HA. The residue 
obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HC1 in ether yielding a white powder. 

MS (ISP): 375.5 (MH+). 

10 Example 127) , . 

/2SM-n2-f6-(3-Methoxy-phenyl)-pyrid^ 
2-carbonitrile, hydrochloride salt ' 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 3-methoxyphenylboronic acid and IIA. The residue 
15 obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HC1 in ether yielding a white powder. 

MS (ISP): 380.5 (MH+)1 

;(? qExample^ \ 

f2S)-l-n2-f6-(4-CYano-phenyl)-pyri^ 
20 ? jgfTOte salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-cyanophenylboronic acid and IIA 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
' treatment with HC1 in ether yielding a white powder. 

25 MS (ISP): 403.6 (MH-h). 

Example 129) 

(2S)-l-\ f 1 .1 -Diinethyl-2-(6-phenyl-pyridm-2-ylaminoVe&Ylamino1 -acetyll-pyrrolidine- 
2-carbonitrile, hydrochloride salt 
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This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l>2-diamino-2-methlypropane, phenylboronic acid and IIA. The residue 
obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HQ in ether yielding a white powder. 

5 MS (ISP): 378:4 (MH+)/ ' : ' <K " 

Example 130) .. \? . * " ., : "' . , .;.t •:.;'; i; ..; f v 

f2S)-l-((2-f6-(3-Cyano-phenylVpyri^ 
carbonitrfle; hydrochlondfe salt ^ ; 7 T *n 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
10 dibromopyridine, 1 ,2-diaminoethane, 3-cyanophenylboronic acid and IIA. The residue 
obtained by flash chromatography was dissolved in dioxane and precipitated by treatment 
with HQ in dioxane yielding a white powder. 

MS (ISP): 375.5 (MH+). 

Example 131) 

15 f2SM-({2-r6-(3-Methoxy-phen^ 

pyirolidine-2-carb6riitffl^ acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 3-methoxyphenylboronic acid and IIA, 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
20 treatment with methahesulfonic acid in ethyl acetate yielding a white powder. 

MS (ISP): 408.5 (MH+): 
Example 132) 

f2S)-l-n246-(4-Methoxv-phen^^ 
pyrroUdihe-2-carbbnitrile, methansolfonic acid salt 

25 This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l > 2-diamino-2-methlypropane, 4-methoxyphenylboronic acid and HA. 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with methanesulfonic acid in ethyl acetate yielding a white powder. 



. ) 
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MS (ISP): 408.4 (MH+). 

Example 133) 

f2S)-l-({2-f6-(2-Methoxv-phm^ 
pyrrolidin e-2-carbonitrile, methansolfonic acid salt 

5 This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridirie, l,2-diamiri6-2-methlypropane, 2-methoxyphenyIboronic acid and HA. 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with methanesulfonic acid in ethyl acetate yielding a white powder. 

MS (ISP): 408.4 (MH+). . ' ' ^ 

10 Example 134) 

f2S)-l-((246-(2-Methoxv-phenyl)-pyridm^ 
2-carbbnitriie, methansol fonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 2-iriethoxyphenylboronic acid and IIA. The residue 
15 obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with methanesulfonic acid in tert-butyl methyl ether and ethyl acetate yielding a white 
powder. 

MS (ISP): 380.5 (MH+). 

r> Xs£ty r \\T : ' \'- :v ? * ' ">^V. v;r?, ^ .\ ; r. \u „ -~r L : " " 

Example 135) 

20 f2S)-l-n246-(3-Cyano-phenvi)-pyri^ 

pyrr6lidine-2-carb6nitrile. methansolfonic acid salt 

iij-v.-;,;' 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l^-diamino-2-methlypfopane, 3-cyanbphenylboromc acid and IIA. 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
25 treatment with methanesulfonic acid in teitf-butyl methyl etker and ethyf acetate yielding a 
white powder. 

MS^(ISP): 4035 (MH+)- 

Example 136) 



) 

PCT/EP02/11711 
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r2SH-ff2-f6-(3 t 5-JBis-t^^ 

ethyiaM^ methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diairiino-2-methlypropane, 3,5-bis(tnfluoromethyl)-phenyib6ronic 

5 acid and ILA The residue obtained by flash chromatography was dissolved in THF and 

... v.- •* .. ■ . . ..'•»£.■»»«..*-, ■yi!'i;,v.;.'.'^, , iii . -cvv'i y . •*••*».■.* ' **c. r*CK* t« v7 n*"-* 

precipitated by treatment with methanesulfonic acid in ethyl acetate yielding a white 

powder. 

MS (ISP): 514.3 (MH+). 
Example 137) 

i - T £?fr- ; . 
10 ( r 2S)-l-fllJ-Dimethyl-2-[6-f4-lTifluorometfayl-phenyl)-pyridin 
acetyiy>pyrrolidine-2-carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-metblypropane, 4-trifluoromethyl-phenyiboronic acid 
and IIA. The residue obtained by flash chromatography was dissolved in THF and 
15 precipitated by treatment with methanesulfonic acid in ethyl acetate yielding a white 
powder. 

MS (isip): M6.4 (MH+). 
Example 138) 

f2S)-l-niJ-Dimethyi-2-f6-(2-trifluorom 
20 acetylVpyn:olidine-2-carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-metliypropane, 2-tiifluoromethyl-phenyIboronic acid 
and IIA. The residue obtained by flash chromatography was dissolved in tert-butyl methyl 
ether and precipitated by treatment with methanesulfonic acid yielding a white powder: 

25 MS (ISP): 446.4 (ll4H+). [ 

Example 139) 

f2S)-l-( { hl-Dimethvl-2-f 6-( 3-trifluoromethyl-phenylVpvridin-2-v1amino1 -ethylaminol- 
acetyl)-pyrroUdine-2-carbonitril^ methansolfonic acid salt 
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This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l>2-diamino-2-methlypropane, 3-trifluoromethyl-phenyIboronic acid 
and IIA. The residue obtained by flash chromatography was dissolved in tert-butyl methyl 
ether and precipitated by treatment with methanesulfonic acid yielding a white powder. 

5 MS (ISP): 446.4 (MH+). 

Example 140) 

f2S)-l-{f2-([23HBipyridinyl^^ 
carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A) to C] starting from 2,6- 
dibromopyridine, l>2-diamino-2-methlypropane, pyridine-3-boronic acid and IIA. The 
residue obtained by flash chromatography was dissolved in tert-butyl methyl ether and 
precipitated by treatment with methanesulfonic acid yielding a white powder. 

MS (ISP): 379.5 (MH+). . r ♦ 

Example 141) 

f2S)-l-n2-f6-(2,4-Dimethoxy-phen^ 
acetyn-pyrrolidine-2-carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine; l,2^diamino-2-methlypropane > 2,4-dimethoxyphenylboronic acid and 
IIA. The residue obtained by flash chromatography was dissolved in ethyl acetate and tert- 
butyl methyl ether and precipitated by treatment .with methanesulfonic acid yielding a 
white powder. 

.Vin? rxnl* :><■»:" I.:*** - 0«. i. : *r ;::V .»"' \ ■»•. *'■»'. * t ."-v., ..; 

MS (ISP): 438.5 (MH+). 

'•:<..^:<;{V?;.!> v :.,- v .-' ' ■■- ■■ 

Exkmplel42) ;-.'..V-." : -' v.. ,. •■ ->:. /••;••. 

f2S)-l4fl,lvDiniethyl-2-(6-m-tolyl-py^^ 
2-carf>onitrile, methanesulfonic acid salt 

.V . ■ «; 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 3-methyiphenyiboronic acid and IIA. 
The residue obtained by flash chromatography was dissolved in ethyl acetate and tert-butyl 
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methyi ether and precipitated by treatment with methanesiilfonic acid yielding a white 
powder. 

MS (ISP): 392.3 (MH+). 

E^mplei43) ■ • !/ — " " > j ?><tr*us --v ■ AU~ T rr 

pyrrolidine-2-carbonitrile 

This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
bromo-2-iodopyrimidine, l>2-diamino-2-methlypropane, phenylboronic acid and HA. It 
was isolated as its free amine, as a slightly brown glass. * , 

Example 144) 

/ r 2S)-l-({2-r5-(3-Methoxy-phenyl)-pyrimidin-2-ylamm 
acetvlVpyrrolidine-2'Carbonitrile 

This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
15 bromo-2-iodopyrimidine, l,2-diamino-2-methlypropane, 3-methoxyphenylboronic acid 
and HA. It was isolated as its free amine, as a slightly yellow foam. 

MS (ISP): 409.5 (MH+). 

Example 145) • • 

f2S)-l-n2-f5^(3-tyanoTphenylVpyri^ 
20 acetylVpyrrolidine-2-carbonitrile 

This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
bromo-2-iodopyrimidine, l,2-diamino-2-methlypropane, 3-cyanophenylboronic acid and 
IIA. It was isolated as its free amine, as a slightly brown foam. 

MS (ISP): 404.5 (MH+). 

25 Example 146) 

f2S)-l-((2-f5-(4-(^no-phenylVpyr^ 
acetyl)-pyrrolidine-2-carbonitrile 



) 
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This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
bromo-2-iodopyrirridine, l^-diafnino-2-methlypropane, 4-cyanophenyIbdronic acid and 
IIA. It was isolated as its free amine, as a slightly yellow foam. 

MS (ISP): 404.5 (MH+). • 

5 Example 147) 

f2S)-l-({2-[4-(2.4-Dime&^^ 
pyrrolidine-2-carbonitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyi)-carbamic acid tert-butyl ester [CAS 331779-96-5), 2-bromo-2 , ,4 > - 
10 dimethoxyacethophenbne and IIA. It was isolated as its free amine, as a light yellow glass. 

MS (ISP): 416.4 (MH+). 

Example 148) 

(2S )-l^{2-T4^2^MethoxY^ 
carbonitrile 

15 This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
tbioureido-ethyl)-earbamic acid tert-butyl ester [CAS 331779-96-5], 2-methoxyphenacyl 
bromide and IIA. It was isolated as its free amine, as a light yellow glass. 

:•, MS$SP):^ : a k \« ",• w-' - v ' • : ' 

£piorm%o i 6><.%vp.k> *?.pwi j c scro & \ * T ,y :o ? x ■.»■■ v.- 

Example, 149) * 

20 7 r2S)a-fi2-l4rEhen^ 

This compound was pi^ar^d in ^ M^ogy to"^ampie 47, steps A] to Cj'starting from (2- 
.thiourei^-ethylj-carbainic acid tert-butyl ester [CAS 331779-96-5], 2-bromoacetho- 
phenone and IIA. It was isolated as its free amine, as a light yellow glass. 

MS (ISP): 356.4 (MH+). 

25 Example 150). . . . . 

Y2SM-tt2-f4-f3-Meth6^^ 
carbonitrile 
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This compound was prepared in anialogy to "exaibple 47^ steps A] to C] starting from (2- 
tMoureido-ethyl)-carbamic acid tot-butyl ester [CAS 331779-96-5], 2-bromo-3'- 
methoxyacethophenone and HA It was isolated as its free amine, as a light yellow glass. 

MS (ISiP): 386.4 (MH+). 

■ • ■ , • ■ .. ^ ■ .. • ' ■ ■ * - * * i ■•• ■'. ■'- '.■ 

5 Example 151) ' . 

carbonitrile,.hydrochloride salt , m% ... . 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido- ethyl) -carbamic acid tot-butyl ester [CAS 331779-96-5], 2-bromoindanone 
10 and* IEA. The residue obtained by flash chromatography was dissolved in dioxane and 
precipitated by treatment with HC1 in dioxane yielding a light yellow powder- 

J . _ . . , . t . 

MS (ISP): 368;3 (MH+). 
Example 152) 

f2SM-l r2^(5-Methyl-4-phenYl-t^ 
15 carbonitrile, hydrochloride salt 

> ■ • i " 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyi)-earbamic acid tot-butyl ester [CAS 331779-96-5], 2-bromopropio- 
phenone and I1A The residue obtained by flash chromatography was dissolved in dioxane 
ahd precipitated by treatment with HQ in dioxane yielding a white powder. 

20 MS (ISP): 370.4 (MH+): k : 

Example 153) 

( r 2S)-l-{f2-(4 T 5-Diphenyl-tMazol-2-ylamino)-ethylajiu^ 
carbbnitrite hydrochloride salt 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
25 thioureido-ethyi)-carbamic acid tert-butyi ester [CAS 331779-96-5] , 2-bromo-2- 
phenylacethophenone and IIA. The residue obtained by flash chromatography was 
dissolved in dioxane and precipitated by treatment with HQ in dioxane yielding a white 
powder. 
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MS (ISP): 432.4 (MH+). 
Example 154) 

f2S)-l-{f2-f4-B enzoYl-thi^ 
methanesulfonic acid salt 

5 This compound. was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic ^cid tert-butyl ester [CAS 331779-96 r 5], 3-bromo-l-phenyl- 
propane-l,2-dione and IIA. The residue obtained by flash chromatography was dissolved 
in ethyl acetate and precipitated by treatment with methanesulfonic acid yielding a white 
powder. 

10 MS (ISP): 384.3 (MH+). 

Example 155) 

carbonitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
15 thioureido-ethyl)-carbamic acid tert-butyi ester [CAS 331779-96-5], 4-fluorophenacyl 
bromide and IIA. It was isolated as its free amine, as a white glass. 

MS (ISP): 374.4 (MH+). 

;<.. Example 156)j v j ifccja^ti, a* ^ : ; , • :-.> i r o:Spq.. ^ >.i tr. 

(2S)- 1 - f { 2- f 4-( 4-Triflu orometih\i-phenvli-thiazol-2-yiaminn] -ethy fomi noKacetyD- ... 
20 pyrrolidine-2-carbonitrile 

^ fc a>mpoimdw^ : pr^ q] sta^gfrom (2- 

tihioureido-ethyl)-carbamic acid tert-butyi ester [CAS 331779-96-5], 4-(trifluoromethyi)~ 
phenacjd bromide and IIA. It was isolated as its free amine, as a white foam. 

MS (ISP): 424.4 (MH+). 
25 Example 157) < ■ * • .»v..-- \ 

carbonitrile 
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This compound was prepared in analogy to example 47, steps A] to C] starting fr om (2- 
liioiureido-eth)d)-carbimic acid tert-butyl ester [CAS 33 1779-96-5] , 2-(bromoacetyl)- 
pyridine and HA. It was isolated as its free amine, as a colorless oil. 

MS (ISP): 357.3 (MH+). 

5 Example 158)/ . ! > .* v i-* * ^ - -'-v- i'"" 

f25)-l-{ f2-(4-Pyridin-4-vl-thiazol-2-y^ v 

carbonitrile 

-V — r^T'V- ' 
l^<*m^^ 

thiourddo-ethyi)-carbaniic acid tot-butyl ester [CAS 331779-96-5], 4-(bromoacetyi)- 
10 pyridine and* HA. It was isolated as its free amine, as a slightly yellow foam. 

MS (ISP): 357-3 (MH+). 

Example 159) 

f2S)-l-({2-f5-Metfayl-4r(4-trifl^^ 
acetylVpyrrolidine-2-carbonitrile 

15 This compound was prepared in analogy to exampk : 47> steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5], 2-bromo-l-(4- 
trifluoromethyiphenyl)propan-l-one and HA. It was isolated as its free amine, as a slightly 
yellow foam. 

MS (ISP): 460.4 (MNa+), 438.4 (MH+). 

20 Examplel60) 

r2S)-l-(t2-f4-(4-Cyano-phenvlV5-melfayl-thia2X)l-2-ylamino1-ethyla 
pvrrolidine-2-carbonitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyi)-carbamic acid terf-butyi ester [CAS 331779-96-5], 4-(2^bromo- 
25 propionyl)-benzonitril and HA. It was isolated as its free amine, as a slightly yellow foam. 



MS (ISP): 395.3 (MH+). 
Example 161) 



i 
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(2S)-l-\ \ 2-(4-PYridin-3- Yi-faazol-2-^^^ 
carbohitrile •' 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic acid tert-butyd ester [CAS 331779-96-5], 3-(bromoacetyl)- 
5 pyridine and HA. It was isolated as its free amine, as a slightly yellow oil 

MS (ISP): 357.3 (MH+). I ■">■"'" r 

Example 162) 

j pyrk>Bdin^^^ I ^ , ;y 

10 , This compound was, prepared in analogy to example 47, : steps A] to C] starting from (1,1- 
chmethyl-^ ester, which was prepared as . 

described below, 4-cyanophenacyl bromide and IIA. The residue obtained by flash 
^bmatogra^Hy -v^ ? dissblved-m fc etHyi acetate ^d predjpi^ted % 
m^anesulfehiczadd ' " ". " * i: ' 

15 MS(ISP): 409.3 (MH+). 

M J-Dimethyl-2-thibureido-ethyn-carbamic acid tert-butvl ester 

Step A]: [2-(3-Benzoyl4hiourado^^ acid tot-butyl ester 

09-7] (43.9 g) and benzoyl isothiocyanate (31.8 ml) in THF (400 ml) was stirred at 60° C 
20 ^ovemigJit^The mixture was concentrated. Small amounts of toluene were added. Insoluble 



disolyed in ethyl acetate and extracted with brine. The organic layer was dried (MgSO*) 
'and evaporated. Crystallisation of the obtained residue in toluene and hexane provided 
r53.0,g; of white crystals. 

25 MS (ISP): 3513 (MH+). ......... . , 

Step B] : (l,l-Dime1±iyI-2-thioureido-ethyl)-carbamic acid tert-butyi ester 

A solution of [2-(3-benzoyl-thiourtido)-M acid terf-butyi ester 

(53.0 g) and potassium carbonate (25.8 g) in MeO>H (500mlj and H 2 6 (300 ml) was 
refluxed 3h. The mixture was concentrated. The residue was disolved in ethyl acetate and 
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. < !- 



extracted with brine. The organic layer was dried (MgSO^) and evaporated. Flash 
chromatography (toluene/ethyl acetate 1:1) provided 10.4 g of a white powder. 

MS (ISP): 248.2 (MH+). 

r ^-NMR (DMSO-4,): L17 (s, 6H), 138 (s, 9H), 3.57 (d, 2H), 6.57 (broad s, 1H), 7.11 
5 (broad s, 2H) rAy - ■. 

Example 163) 4 •'" / 

2-ckfb6ftitnle" tJj ^ JVv l ^w-'*^ c r ,irT i1 sa. T oinrti! ojjO|Ji€ue w& sqqscj- jtwqnprG 
T^,coipEp^ 

10 thioureido-ethyi)-carbamic acid tert-butyl ester [CAS 33 1779-96-5] , 2-bromo-cyclo- 
h&m6neaiidnA.ItTO ; ; , 

MS (ISP): 334J2 (MH+); : 

Example 164) 

f2fr)-l-{flJ^dim^^ 
15 yjaminojjj^ 

This compound was prepared in analogy to qcample.47, steps A] 7 to. C] starting from (1,1- 
dimetiiyl-2-thiourei^ . 
bromo-4-oxo-l-piperidinecarboxylate [95629-02-0] and ILA The residue obtained by 
flasii cHrbmatogiuphy was dissolved in ethyl acetate and precipitated by treatment with 
20 i^^^esutfdnic add land tert-tutyi methyl ether yielding a white powder! 1 ' r - 

MS (ISP): 435.5 (MH+). 

*H-NMR (DMSO-'d*): 1.19 (t, 3H), 1.30 (s, 6H), 2.06 (m, 2H), 2.21 (m, 2H), 2.33 (s, 3H)> 
3.52 (m, 3H), 3.62 (m, 3H), 4.10 (q, 2H) and (m, 2H), 4.38 (s, 2H), 4.85 (dd, 1H), 8.18 
(broad s, 1H), 9.09 (broad s, 2H). (+ Rotamer) 

25 Examjple l65) li ' " 7} ' - ; ^ : ^ 



r2S)-l-(flJ-dimethyl-2-(6-acetvi-43,6J-tetrahv(ko-tMazol^ 
etiiylamino1-acet^V-pyir ohdine-2-(^bonitTae. methanesulfon ic acid salt : 
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This compound was prepared in analogy to example 47, steps A] to C] starting from (1,1- 
dimethyi-2-thioureido-ethyl)-carbamic acid tert-butyl ester (cf example 162), 1- 
piperidinecarboxylic acid, 3-bromo-4-oxo-, 1,1-dimethylethyl ester [188869-05-8] and IIA, 
whereas after step B] the obtained 2-methyl-JV 1 -(4,5,6,7-tetrahydro-thiazolo[5,4- 
5 c]pyridin-2-)d)-propane-l^-diamine was converted to l-[2-(2-amino-2-methyi- 

propylamino)-6,7-dihydro-4H-thiazolo[5,4^c]^ as described below. 

This compound was used in step C] . The residue obtained by flash chromatography in step 
C] was dissolved in terf-butyi methyl ether and precipitated by treatment with 
methanesulfonic acid yielding a slightly yellow powder. 

10 MS (ISP): 405.4 (MH+). 

l H-NMR (DMSO-<* tf ): 1.29 (s, 6H), 2i05 (m, 2H)> 2. 08 (s, 3H), 2.20 (m, 2H), 2.31 (s, 3H), 
2.67 (m, 2H), 3.51 (m, 3H), 3.66 (m, 3H), 4.05 (m, 1H), 4.16 (m, 1H), 4.45 (d, 2H), 4.86 
(dd, iH), 8.0 (broad s, 1H), 9.10 (broad s, 2H). (+ Rotamer) 

l-f2-(2-Amino-2-metfayI-propYianu n^ ^ 
15 ethanone 

A solution of 2-methyl-N 1 -(4,5 > 6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yi)-propane-l,2- 
diamine (125 mg, obtained after step B]), acetylchloride (39 pi) and 4-dimethyiamino- 
pyridine (3.4 mg) in methylene chloride (2 ml) was stirred lh at RT. A cold solution of IN 
sodium hydroxide was added and the.mixture extracted with>methylene chloride. The 
20 organielayer was dried (MgSO^ and 
^on^e/MeQI^^ 

;^^SP):;269.3:(MH*^:.>s * . v / ,. ;-;,wv-c r- 

? m ;iH-NMR (GDClj):, 1,20 (s, 6H), 2. 15 and 2.18 (2s, 3H),?2:64 and 2.70 (2t, 2H), 3.01 and 
3.16 (2s, ;2H), 3.71 ;and 3.86 (2t^ 2H), 4.45 and 4.53 (2s, 2H). 

25 Example 166) 

f2S)-l-(f2-(Benzofliiazol-2-vlam 
carbonitriie 

i 
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\_ XXXI IIIN X:S,O.NR 

Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIIN. A possible way for the preparation of IIIN is described in the general 
scheme above. According to this scheme a cMpro-benzthiasrale, -benzoxazole, or - 
5 imidazole XX3Q is treated'\yith»the appropriate 1,2-diammoethane. s! , , \ • v ; * > *) 4 - ? . v _ 

Step A]: . Nl-Benzo^a^l-2-)d-2-meth)d-propane-l > 2 -diamine 

A solution of 2p<MprphfMQthi^zole (5.0 g)?ini^7,di^minp52rmethlypropane (20 ml) and 
pyfidine>(23 nri)> was.stijred 2h at RT.. The solventwas evaporated. rH'ash chromatography 
(silica^gelj CHaGl^MeOH) provided 62 g of a colorless oil, which crystallized upon 
10 standing. 

MS (ISP): 222.3 (MH*). 

^-NMR (CDCI3): 1.21 (s, 6H), 3.32 (s, 2H), 5.90 (broad s, 1H), 7.07 (t, 1H), 7.28 (t, 1H), 
7.53 (d>lH), 7.57 (d,lH). 

Step B]: (2S)-\-{ [2-(Benzothiazol-2-ylamino)-l>l-d^ 
15 pyrroiidine-2-carbonitrile 

The title compound was obtained from Nl-benzothiazol-2-yl-2-methyl-propane-l,2- 
diamine (0.98 g) and IIA (0.24 g) following the procedure outlined in example 1, whereas 
DMF was added as solvent The residue obtained by flash chromatography crystallized 
upon standing yielding 0.52 g of a white crystals. 

20 MS (ISP): 358.3 (MH*). 

l H<NMR (DMSO-<fc): 1.07 (s, 6H), 1.95-2.13 (m, 2H), 2.13-2.30 (m, 2H), 3.31-3.42 (m, 
5H), 3.59 (m, 1H), 4.65 (dd, 1H), 6.99 (t, 1H), 7.19 (t> 1H), 7.33 (d, 1H), 7.63 (d, 1H), 7.88 
(t, 1H). (+ Rotamer) 

Example 167) 



25 (2S)~ l-( f 2-( Benzothiazol-2-ylamino)-ethylamino1 -acetyll-pyrroUdine-2-carbonitrile 
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This compound was prepared in analogy to example 166, steps A] to B] starting from 2- 
chlorobenzothiazole, 1,2-diaminoethane and HA. It was isolated as its free amine, as a 
white foam. 

MS (ISP): 330.4 (MH + ). ' 
5 Example 168) \ ■■ ♦ 

f2S)-l-H2-(Benzboxazol-2-ylaminoVet^^ 

This compoimd was prepared in analogy to example 166, steps A] to B] starting from 2- 
chlorobenzoxazole, 1^2-diaminoethane and HA. It was isolated as its free amine, as a white 
foam. > :*.. /• '..v"*: ; " ••• • • Y - - x 

10 MS (ISP): 314.3 (MH*). 

Example 169) 

f2S)-i-{f2-(Behzooxaz^ 
carbonitrile 

This compound was prepared in analogy to example 166, steps A] to B] starting from 2- 
15 chlorobenzoxazole, l,2-diamino-2-methlypropane and IIA. It was isolated as its free 
amine, as a slightly brown foam. . . 

MS (ISP): 342.3 (MH + ). ' 

20 pyrrolidine^2-carbonitrile 

Tins compoiind was ^repareA in iirialogy to example 166,'Steps A] to B] starting from 2- 
chloi-o^me&yibe^ and HA. 

ft was isolated as its'fr ee amine; as a wHite foam. 1 • 

MS (ISP): 355.3.3 (MH*). 

25 Example 171) 

f2S)-l-UlJ-DimethYl-2-(5-phenyl-fl3^^^ 
pyrrolidine-2-carbonitrile, methanesulfonic acid salt 



WO 03/037327 



PCT7EP02/11711 



"y • • v-119 - ~ 




' xxxii " W.i / mo 

Synthesis of this compound requires the preparation of the corresponding amine 
pressor IHOV A possible way for the preparation of IIIO is 'described iii the general , 
s<&eme : al>6ve:; According to this scheme i 2-cfilorb- [ li3,4] frxadiazole" XJOQI is^tf eited' 
5 with the appropriateT,2-diaminoethane. 

&epA]^^^ 

A'sblutibn <ff 2-chloro-5-phenyl- [1,3,4] oxadiazole (0.5 g [CAS 1483-31-4]) and 1,2- 
^amino-2-methlypropane (0.88 ml) in l-methyl-2-pyrrolidinone (5 ml) was stirred lh at 
RT. The solvent was evaporated. Flash chromatography (silica gel; CHiCk/MeOH/NI^OH 
10 90:9.5:0^5) provided 513 mgof a dark red foam. 

MS (ISP): 233.2 (MH*) : 

'H-NMR (CDCI3): 1.25 (s, 6H), 3.35 (s, 2H), 7.43 (m, 3H), 7.88 (m, 2H). 
StepB]: (2S)kl-{[l;l-D^ 

acetyl} -pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

15 The title compound was obtained from 2-methyl-N 2 - ( 5-phenyl- [ 1,3,4] oxadiazole-2-yl)- 
propane-l,2-diamine (403 mg) and HA (200 mg), following the procedure outlined in 
example 1, whereas calcium hydroxide (86 mg) was added and DMF used as solvent. The 
residue obtained by flash chromatography was dissolved in ethyl acetate and precipitated; 
by treatment with methanesulfonic add yielding 229 mg of a white powder. , 

20 MS (ISP): 369.4 (MIT 1 *). :.-r - . 

^H-NMR,(DMSO-d 5 ): 1.18 (s, 6H), 1.99-2.13 (m, 2H), 2.15-2.23 (m, 2H), 2.31 (s, 3H), 
3.54-3.58 (m, 3H), 3.68-3.75 (m, 1H), 4.06-4.18 (m, 2H), 4.85 (dd, 1H), 7.55 (m, 3H), 7.84 
(m, 2H), 8.12 (t, 1H), 8.83 (broad s, 1H), 8.95 (broad s, 1H). (+ Rotamer) 

Exaniple 172) 



25 r25)-l-(fl;l-Di methvi-2-^ 

acetvll-pvrroHdine-2-carbonitrile, methanesulfonic acid salt 
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Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIIP. A possible way for the preparation of HEP is described in the general 
5 scheme above. According to this scheme a carbpxylic acid nitril XXXIII is converted to the 
corresponding hydroxy-amidine XXXIV. Cyclisation in the presence of trichloracetic 
anhydride and trichloracetic acid provides the [ 1,2,4] oxadiazole XXXV which is treated 
with the appropriate 1,2-diaminoethane. 

Step A]: N-Hydroxy-nicotinamidine 

10 3-Cyaiiopyridine (4.0 g) and hydroxylamine hydrochloride (3.2 g) were added to a 
solution of sodium (1.8 g) in MeOH (60 ml). The mixture was stirred 2.5 h at RT and 
refluxed 30 min. After cooling to RT, solids were filtered off. The solution was evaporated. 
White crystals (4.7 g) were obtained upon flash chromatography (125g silica gel; 
CH 2 Cl2/MeOH 9:1) followed by a precipitation from heptan and ethyl acetate. 

15 MS (ISP): 138.2 (MH + ). 

! H-1^ (DMSO-ffe): 5.98 (teoad s, 2H), 7.41 (dd, 1H),8.01 (ddd, 1H), 8.56 (dd, 1H), 
8.86 (dd, 1H), 9.84 (s,lH). 

TO • %q;h3xmvo ! • w; 4>vq:^ ~ • ? f \ . ? \. ^ i;xs\ : : ,< . v : . *] r. : 

A mixture of N-hy<frp^-nfc^ (3.2 g) trichloroacetic acid (15.2 g) and 

20 ^dUoroacetic anhydride ,(8 r 5 rri) v?as stirred 30 min at 115° C. After rooting to RT, H 2 0 
was added. The mixture extracted with ethyl acetate, the organic layers were combined, 
dried- (MgS0 4 ) ; and eviaporatecL Flash chromatography (150g silica gel; cydohexane/ethyl 
acetate 4:1) followed by crystallization from heptane provided 8.7 g of white crystals. 

MS(H): 264.9, (M+). - : r-.r . 

25 'H-NMR (DMSO-*):7.66 (dd, 1H), 8.40 (m, 1H), 8.83 (dd, 1H), 9.19 (dd, lH), 

Step G): 2-Methyi-N 1 i(3-p)^^ 
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A solution of 3-(5-tricUoromethyl-[l,2,4]oxadiazol-3-)d)-pyridine > trichloroacetic acid 
salt (2.0 g) and l^-diamino-2-methlypropane (2.4 ml) in THF (20 ml) was refluxed 2 h. 
After cooling to RT, IN NaOH was added The mixture was extracted with ethyl acetate. 
The organic layers were combined, dried (MgSO^ and evaporated. Crystallisation from 
5 diethyl ether provided 0.86 g of white crystals. 

MS (ISP): 234.2 (MHV . ; :; r * . , 

! H-N!*R (DlisO-4ff): 1.04 (s, 6H), 3.22 (s, 2H), 3.3 (broad s, 1H), 7.55 (dd* 1H), 8.23 * 
(ddd, 1H), 8.72 (dd, 1H), 9.05 (d, 1H). , ' , 

StepD]: (2S>l-{[l,l-Dimethyi-2-(3-pyri^ ww 
10 ethyiamino] -acetyl} -pyrroUdine-2-carbonitnle > methanesulfonic acid salt 

The title compound was obtained from 2-methyi-N^(3-pyridm^ 

yi)-propane-l>2-diamine (304 mg) and IIA (105 mg), following the procedure outlined in 
example 1, whereas , calcium hydroxide (64 mg) was added and DMF used as solvent The 
residue obtained by flash chromatography was dissolved in ethyl acetate and precipitated 
15 by treatment with methanesulfonic acid yielding 240 mg of a white powder. 

MS (ISP): 370.3 (MH+). 

l H-NMR (DMSO-d 6 ): 135 (s, 6H), 1.99-2.10 (m, 2H), 2.12-2.25 (m, 2H), 232 (s, 3H), 
3.55 (m, 1H), 3.65 (m, 2H), 3.72 (m, 1H), 4.16 (m, 2H), 4.78 (dd, 1H), 7.61 (dd, 1H), 8.28 
(ddd, 1H), 8.77 (dd; 1H), 8.83 (m, 1H), 8.87 (t, 1H), 8.98 (m, 1H), 9.05 (d, 1H). (+ 
20 Rotamer) 

Example 173) ' ;. ; 

f2S)-l-(flJ-Di meth yl-2-(3-phen^ 
pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

This compound "was obtained in analogy to example 172, steps B] to D] starting from N- 
25 hydroxy-benzamidine, l>2-diamino-2-methlypropane and IIA. The residue obtained by 
flash chromatography was dissolved in ethyl acetate and precipitated by treatment with 
methanesulfonic acid yielding a white powder. 

MS (ISP): 369.4 (MH+). 



Example 174) 
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( 2S)-1 -I f 1 J -Dimethvl-2-(3-pYridin-2-yl- f 1 ,2,41 oxadiazol-5-viaminoVethvlaminol - 
acetyU-pym )lidine- ?,-carbonitrile. methanesulfonic acid salt 

This compound was obtained in analogy to example 172, steps A] to D] starting from 2- 
cyanopyrdine, l,2-diamino-2-methlypropane and HA. The residue obtained by flash 
5 chromatography was dissolved in ethyl acetate and precipitated by treatment with 
methanesulfonic add yidding a \dute powder. 

MS (ISP): 370,4 (MH*). • <• : .... ^ 

Example 175) 

'(2S)-\-\ r 1 J -Dimethyl-2-( 3-»pyridin-4-yi-f 1.2.41 oxadiazol-5-vlamino)-ethvlaminoV 
10 acetvll-pvrrolidine-2-carbonitrile. methanesulfonic acid salt 

This compoimd was obtained in analogy to example 172, steps A] to D] starting from 4- 
cyanopyrdine, l^-diamino-2-methlypropahe and IIA. The residue obtained by flash 
chromatography was dissolved in ethyl acetate and precipitated by treatment with 
methanesulfonic acid yielding a white powder." 

15 MS (ISP): 370,4 (MH*). 

Example 176) 

ethylaminol -acetyl Vpyrrolidine-2-carbonitrile, methanesulfonic acid salt 

TO r c«ffipiS^^ example 172?stqps ! A?|- to D] starting from 5- 

20 ^^6- f 2-pi^ 

, chf b'matogf aphy was'dissolved in ethyl acetate and "precipitated by treatment with 4 ' ■ 
methanesulfonic acid yidding a white powder. 

MS (ISP): 384.4 (MH*). ' ' -i/' ' ; V ; • ' : . , 

Examplel77) 

25 Y2SM^f243-(2i-(M»re-Fy^^ 

e&ylaininol-acet^VpyrroUdine-2-carbonitrile, methanesulfonic acid salt 



This compound was obtained in analogy to example 172, steps A] to D] starting from 2- 
chloro-4-cyanopyridine, l^-diamino-2-methlyj>ropane and IIA. The residue obtained by 
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flash chromatography was dissolved in ethyl acetate and precipitated by treatment with " 
methanesulfonic acid yielding a white powder. 

. MS (ISP): 404.5 (MH + ). ' * v :' • ". ; — / . ^ : '."" r ^ ' 

Example 178), 

5 r2S)-l-C(2-r3^(3«5^Dic^ 

ethylamino}-acetyl)^ methanesulfopic acid salt 

This compound was obtainfeffin! arialSgy to Sample 172^psF&]< tor DJ^tSrfitfgWom 3,5- 
di&lorobi^rii^^ 

flastfchromaf&S^^^ a^f e%nd^f^ipi^ed Ef«ffl0#ffiffl2- 
10 methanesulfonic acid yielding a yellow powder. _ 

MS .(ISP): 437.3 (MH + ). : 

Example 179) 

f2S)-l-{ f 3-f 2-Phenvj-lH-imidazoM-Yl)-propvlainino] -acetyil-pyrroUdine-2-carbonitrile 

NH ft ^ cyclization 

R^ + U^J^^^PG' R— ^ 1 
; NH 2 •*•*■ l? ii) deprotection K ' - ** 

xxxvi >6ckvn M |q 

L = leaving group 
PG = Protecting group 

15 Synthesis of this compound required the preparation of an amine derivative HIQ as 

outlined in the scheme above. Amines HIQ are synthetically accessible by cyclization of an 
amidine derivative XXXVI with an N-protected 4-oxo-pentylamine derivative XXXVI 
activated at the priiriary 5-pbsitiori. A suitable N-protecting group is for example the 
phthalimido group that can be cleaved by treatment with hydrazine. Amidines XXXVI are 

20 known in the literature or can be readily prepared from the corresponding nitrile 

derivatives employing standard methodologies as e. g. the Pinner reaction. Preparations of 
N-protected 4-oxo-pentylamines XXXVII are described for example in Schunack, W. et al 
Z. Naturforschung 1987, 42B, 238-242. 




Step A] : 2- [3-(2-Phenyl- lH-imidazol-4-yl)-propyl] -isoindole- 1,3-dione 



1 ■ ') 
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To a solution of 2-(5-bromo-4-oxo-pen1yl)-isoindole-l,3-dione [CAS 41306-64-3] (12.4 g) 
in abs. DMF (50 ml) was added benzamidine 85 % (5.65 g) and potassium carbonate 
(1 1.05 g). The reaction mixture was stirred at 80 °C for 4h, concentrated under high 
vacuum, quenched with water and extracted with ethyl acetate. The organic phase was 
5 washed with ice/water and brine, dried over magnesium sulphate and concentrated The 
residue was purified by chromatography on silica gel using methylene chloride/methanol 2 
and 5 % as eluent The product fractions were combined and evaporated to dryness to 
obtain 2-[3-(2-phenyl-lH-imidazol-4-yl)-propyl]-isoindole-l > 3-dione (8.95 g) as alight 
yellow foam. 

10 MS (ISP): 332.0 (MH+). 

StepB]: 3-(2-Phehyi-^ 

To a solution of 2-[3-(2^phenyl-lH-imid^ (4.16 g) 

in ethanol (50 ml) was added hydrazine hydrate (3.18 g); The reaction mixture was stirred 
.under reflux for 4h, cooled down to 0^5 °C, and the precipitate was filtered off. The filtrate 
15 was concentrated, and the oily residue was quenched with cooled IN NaOH solution (20 
ml) and extracted with ethyl acetate. The organic phase was washed with brine, dried over 
magnesium sulphate and concentrated to dryness to obtain 3-(2-phenyl-lH-imidizol-4- 
yl)-propylamine (1.95 g) as a yellow foam, which was sufficiently pure to be used directly 
in the next step. 

20 MS (ISP): 202.2 (MH*). 

?S;$pt6]i(^ -acetyl}-pyrrolidine-2^ r ; 

ccarbomtrilfcjcq pA ihiitiwoy ii^c^pv* ji trf-jil^r " - ' - : ' ^ • "<' * 

To a solution of 3-(2-phenyl- lH-imidazoi-4-yi)-propylainine (0.603 g) in abs. THF (40 
ml) was added IIA (0.172 g) in analogy to example 1. The reaction mixture was stirred at 
25 RT for ; 20h, concentrated under vacuum. The residue?was purified by chromatography on 
silica gel using methylene chloride/methanol 10, 20 and 30 % as eluent The compound 
containing fractions were combined and evaporated to dryness to obtain the title 
compptmd(0.175g)^aU^ty^owfoam'. > • ..«■• 

MS (ISP): 338.2 (MH*). 

*• . * * " 

30 Example 180) . „ : > 

= k -C rr . f • . , • * • • . ........ 
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f2S)-l-{f(5-Methyl-2-phe^ 
carbonitrile 

'•. •'. , '.■;'.*' .* • •' 



NH 2 



JV'^CI, i) azide formation N-^^^-h 
ii) reduction H 



Synthesis of this compound required the preparation t of an amine of type IHR which is 
5 accessible from imidazoles XXXVIII via azide formation and reduction. Azide derivatives 
can be obtained by substitution reactions of XXXVDI with azides using e.g. metal azides or 
aMitsimoh^ 

by e.g. hydrogenation or Staudinger reaction. Imidazoles XXXVIII are commercially 
available or can be prepared in analogy to the procedures described in WO 96/10018. 

10 Step A] : 4-Azidomethyl-5-methyl-2-phenyl-lH-imidazole 

To a solution of 4-cWoromethyl-5-methyl-2-phenyl-lH-irrudazole hydrochloride ;(4:86 g) 
[CAS 58731-95-6] in DMF (50 ml) was added sodium azide (7.79 g). The reaction mixture 
was stirred at room temperature for 18h under argon and concentrated without heating 
under lugh vacuum; To the residue was added ice/ 1 m^ 
15 mixture was extracted with ethyl acetate. The organic phase ,was washed with brine, dried 
over magnesium sulphate and concentrated. The residue was purified by chromatography 
on silica gel using methylene chloride/methanol 2 % as eluent to obtain 4 -azidomethyl-5- 
methyi-2-phenyi-lH-imidazole (3.70 g) as a light yellow amorphous powder. 

MS (ISP): 214.3 (MHV 

20 Step BJ: C-(5-Methyl-2-phenyl-lH-ii^^ 

To solution of 4 -azidomethyl-5-methyl-2-plienyl- lH-imidazole (1.22 g) in ethanol (50 
ml) was added 10 % Pd/C (0.10 g): The reaction mixture was hydrogenated at room 
temperature and LI bar for 30 minutes, the catalyst was filtered off over a pad of celite. 
The filtrate was evaporated to dryness under high vacuum to obtain C-(5-methyl-2- 
25 phenyl- lH-imidazol-:4-^d)-methyiamine (1.06 g) as a light yellow foam which was 
sufficiendy pure to be used directiy in the next step. 

MS (ISP): 188.4 (MH + ). 
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StepC]:(2S;-l-{[(5-Methyl-2-phen^ 
pyrrohdine-2-carbonitrile 

To a solution of C^5-meth)d-2-phenyl-lH-imidazol-4-yl)-methyiamine (1.12 g) in abs. 
THF (60 ml) was added IIA (0.345 g) in analogy to example 1. The reaction mixture was 
5 stirred at room temperature for 20h, concentrated under vacuum. The residue was 
quendbed with brine and cone. NaOH solution/ice and extracted with ethyl acetate: the 
organic phase was washeii with brine, dried over magnesium sulphate and concentrated, 
the residue was purified by chromatography on si^ 

cWoride/methahoi 5 % and 10 % as duent to ottMh the title compound (6.32 g) as a light 
10 yellowfoam. 



M$(ISP): 324.3 (MH*). 



Example 181) 

f2S)-l-U2-f5-Methvl-2-phenvi-lH-i^^ 
darbbnitriie 



,NH 



NH 0 



XXXVl 




i) cyclizatiorv 



NPG 



ii)xleprotectioh 




HIS 



; ^lea^ing.group : 



15 PG = Protecting group 

Synthesis of this compound required the preparation of an amine derivative HIS. This 
'<#ul{H>e ac^eveii'as outlined in the scheme above by cyclization of an amidine derivative 
Kp^.witli ail N-pi^ XMffiC activated at the 3-position. A 

.suitable N^protecting group is forexample di|5.phthaliimdq group that can be deayedby 
20 treatment with hydrazine, ^^.aimdines XXXVI are known injthe Hterature or ,can be 
readily prepared from . the corresponding nitrile dmyatives employing standard 
methodologies as 

,pentyiamines XX50X are described in 3 chunack, W. et al Z^Natmforschvmg 1987,, 425, 
238-242., ' ^ ... : o .. f 



25 Step A]: ■'2-[2-(5-Metiiyl-2-phenyl-iH-ii^ 
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To a solution of 2-(3-bromo-4-oxo-pent)d)-isoindble-13-dione (12.4 g) [CAS 112357-34- 
3] in abs. DMF (50 ml) 'was added benzamidine 85 % (5-65 g) and potassium carbonate 
(11.03 g). The reaction mixture ,was stirred at 80 °C for 4h> -concentrated under vacuum. 
To the residue was addedice/water, and the mixturewas extracted,with ethyl acetate. The 
5 organic phase was : >washed;with water and brine, dried ovar^ magnesdiim^siJphate and 
^ concentrated. f The crude product was purified b^ c^om^tography ^n silica gel using v 
methyiene.chloride/methanol 5 %, and 10 % as eluentto obtain 27[2r;(5-methyi-2?phenyl- 

10 StepB]:2-(5-Methyl-2-phenyl-lH-i^^ 

T*oja s $olu1ion^^ 

(5.3 g) in ethanol (80 ml) was added hydrazine hydrate (4.0 g). The reaction mixture was 
stirred under reflux for 4h, codlefr to 0 °C> and the precipitate was filtered off. To the 
filtrate was added brine and cold 2N NaOH (20 ml), and the mixture was extracted with 
15 ethyl acetate. The organic phase was washed with brine, dried oyer magnesium sulphate 
and evaporated to dryness in high vacuum to obtain 2-(5-methyl-2-pheiiyl--lH-imidazol- 
4-yl)-ethylarnine (3.8 g) as an off-white solid, which was sufficiently pure to be used 
difectly iii the next step. 

MS (ISP): 202.2 (MH+). 

20 StepC]:(2Sj-l-{[2-(5-Methyl-2-ph^ 
p)rcoUdihe-2-fcato^ 

To £ solution of 2-(5-metfiyl-2-phen)d-lH-imidazol-4-yl)-eth)ianune (1.21 g) in abs THF 
(60 ml) was added IIA (01345 g) in ansdogy to example 1. The ruction mixture was stirred 
at room temperature for 20h and concentrated under vacuum. The residue was taken up 
25 in i small amount of methylene chloride/methanol and purified by chromatography on 
silica g&usii^ 20 % and 30 % as elueht to dttain tfie 

" title compound (6.465 g) as a light yelldw foam. 

MS (ISP): 338.2>(MH+). -y : - ; - ' . V 

Example 182) 

30 (2SH-{ f2-(5-Methyi-2-py^ 
2-carbonitrile 



(. 
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The title compound was obtained as described in example 181, steps A] to C], starting 
from2-(3-bromo-4-oxo-pent)i)-isoindole-13-dione [CAS 112357-34-3] and 4- 
amidinopyridine hydrochloride [CAS 6345-27-3] After chromatography, the product was 
obtained as a light yellow semisolid 

5 MS (ISP): 339.2 (MET 1 "). 

Example 183) 

Y2SH-J r2-(5-Methvl-2-pyridm^^ 

2-carbonitrile ... 

The title compound was obtained as described in example 181, steps A] to C], starting 
10 from ^(S-bromo^-oxo-pent^J-isoindole-l^-dione [CAS 112357-34-3] and 3- 
amidinopyridine hydrochloride [CAS 7356-60-7], After chromatography, the desired 
product was obtained as a yellow semisolid 

MS (ISP): 339.3 (MH*). 

Example 184) 

15 f2SH-Jf2-(5-MethYi-2-pyridin-2-y l-1^ 
2-carbonitrile 

The title compound was obtained as described in example 181, steps A] to CJ, starting 
from 2^3-bromo-4-oxo-p [CAS 112357-34-3] and 2- y 

ami|inopyridme;Kyd^^ fCAS 51285-26-8]. After^chromatography, tfcie desired 
20 product was pbtained as a yellow foam 

MS (ISP): 339.2 (MKT). : ^ . - 

Example 185) 4 i-rv w, V ^ 

f2SM-lf2-(2-Phenyi-lH-imidazoM^ 

To a solution of 2-(2-phenyi-lH-imidazol-4-yl)-eth)daniine (1.12 g) [CAS 57118-68-0] in 
25 DMF (10 ml) was added HA (0.518 g) and calcium hydroxide (0223 g) in analogy to 
example 1. The reaction mixture was stirred at room temperature for 18h and 
concentrated under high vacuum. The residue was quenched with ice/conc. NaOH 
solution/brine and extracted with ethyl acetate. The organic phase was washed with brine, . 
dried over magnesium sulphate and concentrated The residue was purified by 
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chromatography on silica gel using methylene chloride/methanol 5 and 10 % as eliient to 
obtain the tide compound (0.50 g) as a light yellow foam. 

MS (ISP): 324.3 (MH*). . ' > 

Example 186) 

5 f2S)-i-n242-(3-Huoro-4-meth^^ 

eth)daminol-acet7/l)-pvrToUdine-2-carbonitrile 

'i.;'.: f .b; >v> . Ochtorfnation 

R3 V R4 

»■•■. - 2,3rbutadione/ »/a p ^* ^ y 



XXXVI XL | XL! 

reduction 



. , . HIT 

Synthesis of the title compound required the preparation of the corresponding amine 
precursor HIT. A possible synthetic sequence is described in the general scheme above. 
10 Imidazoles XL could be prepared from amidines XXXVI by reaction with 2,3-butadione or 
1,3-dihydroxyacetone as described in WO 96/10018 or in DE2528640. Chlorination and 
reaction with aliphatic nitro compounds under basic conditions (as for example described 
in Eur. J. Me<LChem. 1995, 30, 219-225) yielded the nitro derivatives XLI. Prior to the final 
reduction to the amine derivatives IIIT an N-alkjdation step is optionally. 

15 Step A] : [2- (3-Huoro-4-methyl-phenyi)- 5-methyl- lH-imidazol-4-yl] -methanol, 
hydrochloride 

To a solution of 3-fluoro-4-methylbenzamidine hydrochloride (5.65 g) [CAS 175277-88- 
0] in isopropanol (75 ml) was added at 80 °C 2,3-butanedione (3.22 g) [CAS 431-03-8, 
commercially available]. After the reaction mixture had been stirred under reflux for 48 h, 
20 it was concentrated and the resulting residue was taken up in 3 molar HQ (80 ml) and 
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refluxed again for 3tu Then the reaction mixture was concentrated almost to dryness. To 
the remaining residue acetone (100 ml) was added and the mixture was cooled to 0°C. The 
precipitate formed was filtered, washed with a small amount of cold acetone and ether and 
dried under high vacuum to obtain 2-(3-fluoro-4-methyl-phenyl)-5-methyl-lH-imidazol- 
5 4-yi] -methanol hydrochloride (6.7 g) as an off-white solid 

MS (ISP): 221.2 (MH*). .., 

Step B j :2-(3-Huoro4-me1hyl-phen^ 
imidazole 

To a suspension of 2-(3-fluoro-4-methjd-phenyl)-5-me 

10 hydrochloride (4.87 g) in toluene (45 ml) was added dropwise in 15 minutes at 45 °C 

thionyl chloride (14.1 g) dissolved in toluene (5 ml). The reaction mixture was stirred half 
an hour at 65 °C and 2h at RT, ether (200 ml) was added, the precipitate filtered off and 
dried. The crude dry residue (5.12 g) was dissolved in methanol (25 ml) and added 
dropwise within 15 minutes at 20-25 °C to a mixture of 2-nitropropane (5.4 g) and 1 

15 molar sodium meth^ate/methanol "(46 ml). The reaction mixture was stirred at RT for 3h, 
concentrated under vacuum without heating, the residue quenched with ice/brine and 
extracted with ethyl acetate. The organic phase was washed with brine, dried over 
magnesium sulphate and concentrated. The residue was triturated with methylene 
chloride/ether, cooked down and the solid filtrated. The filter cake was washed with ether 

20 and dried to obtain 2-(3-fluoro-4-methyl-phenyl)-5-methyl-4-(2-methyl-2-nitro-propyl)- 
lH-imidazole (4.2 g) as a off-white solid. 

iu MSi(»292a(MH + ). 

St^G]^t2^HS6ro^ 

25 To a solution of 2r (3 r fluoro-4-meth^ - 
lH-imidra^ acetic aqdX32.ml) was added in 2 equal portions of Zn dust (5.2 

g) in 15 ? minutes, at 20-25 °C The sKghtly exothermic reaction was stirred at RT for 1.5h, 
the inorganic salts filtered off, and washed with acetic acid. The filtrate was concentrated 
almost to, dryness^ the residue quenched with cold cone NaOH and brine, and extracted 

30 with ethyl acetate. The organic phase was washed with brine, 4 dried over magnesium 

sulphate and evaporated to dryness to obtain 2-[2-(3-fluoro-4-methyl-phenyl)-5-methyl- 
lH-imidazol-4-)d]-i,i-dimethyl-eth)damine (1.16 g) as a light yellow foam, pure enough 
to be used in the next step. 
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MS(IS^):262i;(JSflr). 



StepD]:(2S;-l-({2-[2-'(3^ 

dimethyl-ethylamrin^ j ' : . 

Toasolutiqnp^ 

5 dun<^ g) in DM? (15 ml) ; was added ; HA (G 11^2 g) in analogytp 

. e^ple 1, The reaction nii^^ ^.stejed at RTC f<?? 20h, concentrated under vaaium. 
The residue was purified by chromatography on silica gel using methylene 
chloride/methanol 5 and 10 % as eluenL The compound containing fractions were 
.evaperated^to'd^ 

10 MSaSP):(MH^):-0 

Example 187) 

f2SM-(fLl-Dimethvl-2-r5-meth^ 
ethylamino 1 -acetyl) -pvrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, Steps A] to D] starting from 
15 4-(trifluoromethyl) benzamidine hydrochloride dihydrate [CAS 175278-62-3] and 2,3- 
diketdbutane [CAS 431-03-8]. After chromatography on silica gel using methylene 
chloride/methanol as eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 434.3 (MH + ). 

Esamplel88) 

20 risi-i^ri;!'-^^ J 

pyrroIidine-2-carbonitrile . 

The title compound was obtained in analogy to Example 186, Steps A] to D] starting from 
3-methylbenzenecarboximidamide hydrochloride [CAS 20680-59-5] and 2,3-butanedione 
[CAS 431.03-8]. After chromatography on silica gel using methylene chloride/methanol as 
25 eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 380.3 (MH*). 



Example 189) 



) 

WO 03/037327 

f2S)-l-fn,l-Dimethvl-2-r5-me&^ 
acetyi)-pyrro1idine-7-carbonitrile . 

The title compound was obtained in analogy to example 186, Steps A] to D] starting from 
3-cblorobenzenecarboxitnidamide hydrochloride [CAS 24095-60- 1 ] and 2,3-butanedione 
5 [CAS 431.03-8] . After chromatography on silica gel using methylene chloride/methanol as 
eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 400.4 (MH*). 

Example 190) 

f2S)rHf2-r2-f3,5-Bis-trMuorome^ 
10 dimemyl-emylainmo}-acetyl)-pyrroh(ime-2-carbonitm^ 

The title compound was obtained in analogy to example 186, Steps A] to D] starting from 
3,5-bis-(trifluoromemyl)ben2amidine hydrochloride [CAS 97603-94-6] and 2,3- 
butanedione [CAS 431.03-8]. After chromatography oh silica gel using methylene ' 
chloride/methanol as eluent, the desired product was obtained as a colorless foam. 

15 MS (ISP): 502.3 (MH*). 

Example 191) 

f2S)-l-n2-r2-(3.5-DicMoro-phenvl)-5- 
ethylamino V-acetyD -p^olidine-2-carbbnitxfle 

«Eh% titled cbiiipoWd%as obtisuii'e&in)^^ 
20 3,5&<&dj^ and 2i3-butanedione 

{{0^:431:03^ 

eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 430,436(2 (MH^). • V- Vr - . . 

Example 192) 

25 Y2S )-l-{ f l;l-Dimethvlr2-( 2-phenvl- lH-imidazol-4-yl)-ethylamino1 -acetyll-pyrrolidine-2- 
carbonitrile 

The title compound was obtained in analogy to example 186, Steps B] to D] starting from 
(2-phenyl-lH-imidazol-4-yl) -methanol [CAS 43002-54-6]]. After chromatography on 
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silica gel using methylene chloride/methanbl as eluent, the desired product was obtained as 
a light yellow foam. 

MS (ISP): 352,3 (MH+).. ; ; ; , ; , . i; . , . : r . ^ . v 

Example 193) 

5 QS)-l>(fLIrDimet^ 
pyrroUdine-2-carbonitrile 

The title compound wate obtained ^ 

(2-phfchyi^m^ Additionally ^w^alkyiation 
step B-l] wa^ipeiformed iftefc'^IB]?^^ 
10 method described in J.Med. Chem. 1986, 29, 261-267. After chromatography on siUca gel 
using methylene c^oride/methanbl as eluent, the title compound was obtained as a light 
yellow foam. 

MS (ISP): 366.3 (MH + ). 

Step B-l] : i-Methyi-4-(2-methyl-2-m^ 

15 ivfethyUodide (1.4 g) was added dropwise to a mixture of 4-(2-methyl-2-nitrb-propyl)-2- 
phenyl-lH- imidazole (1.6 g) and fine powdered potassium hydroxide (2.19 l g) in DMF (20 
inl) at 20-25 °C. The reaction mixture was stirred at RT for 4h, quenched with ice/water 
arid extracted with ethyl acetate. The organic phase was washed with water and brine, 
dried over magnesium sulphate and concentrated. The residue was purified on silica gel 

20 using methylene cMoride/methanol 2 and 5 % as eluent to obtain the desired product 
( 1 .40 g) as a light yellow solid. 

Example 194) 

f2S)-l4f2-(L5-DimethvI-2-pte 
pyrrolidine-2-carbonitrile 

25 The title compound was obtained in analogy to example 186, steps B] to D] starting from 
(5Tmethyl-2-phenyl-lH-i^ 

Additionally an N-alkylation step B-l] was performed after step B]. This alkylation could 
be done in analogy to the method described in /. Med. Chem. 1986, 29, 261-267. After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
30 product was obtained as a colorless foam. 



I 
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MS (ISP): 380.3 (MH+) 
Step B-l]: l,5-Dimethyl-4-(2-me^ 

Methyliodide (1.4 g) was added dropwise to a stirred mixture of 5-methyl-4-(2-methyI-2- 
nitro-prop)d)-2-phenyl-lH-imidazole (2.0 g) and fine powdered potassium hydroxide (2.0 
5 g) in DMF (30 ml) at 10-20 °C. The reaction mixture was stirred at RT for 2h, quenched 
with ice/water and extracted with ethyl acetate. The organic phase was washed with water 
and brine, dried over magnesium sidphate and concentrated. The residue was purified on 
silica gel using methylene chloride/methanol 2 and 5 % t as eluenk to obtain the desired 
product, (0.98 g) as a light yellow amorphous compound. r . t 

10 MS(ISP): 274^(1^); - ^ v - v ■ 

Example 195) 

f2S)-l-n2-f2-(3- fluoro-phenyl)-5-me&^ 
acetyl) -pvh-blidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
15 3-fluorobenzamidine hydrochloride [GAS 75207-72-6] and 2,3-diketobutane [CAS 431- 
03-8]. After chromatography on silica gel using methylene chloride/methanol as eluent, 
the desired product was obtained as a colorless foam. 

MS (ISP): 384.4 (MH^j. ' 

Example 196) 

20 f2S)-lJ{2-r2-(3-^^ 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3-meAQxyb^^ [CAS 26113-44-0] and 2,3-diketobutane [CAS 

431r03-8]. After c^omatography.onsiKca gd using methylene chloride/methanol as 
25 eluent, the .desired product obtained as a <^lorless foanb ol . .: . v. > : 

Ms'iiSPj: 396.4 (jfe^ ' 
Example 197) 



1 

PCT/EP02/11711 
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f25M-(f2-f2-(3-Ethoxy-phenyi)-5-me^^ 
acet^)-pvrroUdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3-ethoxy beMamidine hydrochloride [CAS 25027-7^1] ; and 2,3-diketobutane [CAS 431- 
5 03-8], After chromatography on silica gel using methylene cMoride/methanol as eluent, 
thjs desired product wasobt^edas a colorless foam., v . * .,wcDi.<: 'C'/j 

MS (ISP): 410.4 (MKT). k ' . ; * 

Example 198) ' ' ' " J 

r3S)-l-n2-r2-(35-Difluoro 
10 eftyrarmnof -frcetyD -pyrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3,5-difluoro beinzaimdine hydrochloride. [CAS 144797-68-2] and 2,3-diketobutane [CAS 
431^03-8]. After chromatography on silica gel using methylene chloride/methanol as 
eluent, . the desired product was obtained as a colorless foam. 

15 MS (ISiP): 4513' (MET*).' ' 

Example 199) ' \ . 

f2S)-l-(f2-[2-(35-Dimetfaorr-phenri^^ 
ethylaminol-ace1yl)-pyrroUdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
20 3,5-dimethoxy benzamidipe hydrochloride [CAS 61416-81-7] and 2,3-diketobutane [CAS 
431^03-8]. ^er ; dtfpmatography on silica gel using methylene chloride/methanol as « 
eluent, the desired product was obtained as a colorless foam.: 

MS(I$P): 426.4 (MlT^ : '* 

Example 200) 

25 f2S)-l-((U-Dimethvl-2-r5-me^ 

ethylaminol -acetyl)-pyrroUdine-2-carbonitrile 



The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3-(trifluoromethyl) benzamidine hydrochloride [CAS 62980-03-4] and 2,3-diketobutane 
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[CAS 431-03-8]. After chromatography on silica gel using methylene chloride/methanol as 
eluent> the desired product was obtained as a colorless foam. 

MS (ISP): 4343 (MET). ■ 

Example 201) 

acetyit-pyrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
pyridirie-2^c^boximidainide hydrochloride [CAS 51285-26-8] and 2,3-diketobutane [CAS 
431-03-8]. In this case, the nitro to amino group reduction (step C]) was performed with 
10 Pd/C and amriionium formate as described in Tetrahedron Lett., 1985, 25, 3415-3418After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a colorless foam. 

MS (ISP): 367.3 (MH + ). 



Example 202) 



•.''•i-v 



15 f2S)-l4riJ-Dimethvi-2-f5-me^ 
acetvU-pvrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
pyridine-3-c^^^ [CAS 7356-60-7] and 2,3-diketobutane [CAS 

431-03-8] . In this case, the tiitro to amino group reduction (step C] ) was performed with 
20 Pd/Cand ammbnium formate as described in Tetrahedron Lett., 1985, 25, 3415-3418. After 
chromatography on silica gel usinjg methylene chloride/methanol as eluent the desired 
produc^^^ ••> y 

Exajnpie26^j 

25 f2S)-l-fflJ- biMe&^ 

acetylt-pvrrohdine-2;carbonitrile ..... K 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
pyfidine-4-carboximd^de hydrbciiloride [CAS 6345-27-33] and 2,3-<hketobutane [CAS 
431-03-8]. In this case, the nitro to amino group reduction (step C]) was performed with 
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Pd/C and ammonium formate as described in Tetrahedron Lett:, 1985, 25, 3415-3418.' After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a . colorless foam. 

MS (ISP): 367.3 (Mff^. 

5 ^n^ie204) 

ethvlaminol7acet7i!)-pyiTO^ 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3-tnfluoromethoxy behzaminine hydrochloride [CAS 62980-03-4] and 2,3-diketdhutane 
10 [CAS 431-03-8] . After chromatography on silica gel using methylene chloride/methanol as 
eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 449.4 (MH + ). 

Example 205) 

15 pvrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps B] to D j, starting from 
('5-meth^ hydrochloride [CAS 32330-02-2]. After 

chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a colorless foam. 

20 MS (ISP): 366.3 (MH + ). ^ . : . , ■ 

Example 206) 

acetvlVpyrroUdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps B] to D], starting [2-(4- 
25 cUoro-phenyl)-5-iriethyl- lH-imidazol-4-yl] -methanol hydrochloride [CAS 14401-51-5]. 
After chromatography on silica gel using methylene chloride/methanol as eluent, the 
desired product was obtained as a colorless foam. 

MS (ISP): 400.4 (MH+). 
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Example 207) 

f2S)-l-mj-Dimethvl-2-(5-me^ 
pyrcoUdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps B] to DJ, starting from 
5 (5-methyi-2-p-tol)d-lH-imidazol-4-yi)-methanol hydrochloride [CAS 6326-27-8]. After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a colorless foam. 

US (ISP): 380.4 (MHV **'*. 

Example 208) ■ ^ n ^ v , . -y, - ' > . : ^ , 

10 f2S)-l-a2-r2-(3-CMoro-4-met^^ 

ethyiaminol -acet)i)-pyrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps B] ,to D], starting from 
[2r (3-chloro-4-methyl-phenyl)-5-methyl- lH-imidazol-4-yl] -methanol hydrochloride 
[CAS 1 1 69.40-45-5] . After chromatography on silica gel using methylene 
15 chloride/methanol as eluent, the desired product was obtained as a colorless foam. - 

MS (ISP): 414.2 (MH + ). 

Example 209) 

^)-l^(li^Dimethvl-2-f2-f3-acetamidophenyl ' 
eWlMiS^ 

20 T^e>tiUexom^ in analogy to example 186, steps A] to Distorting from 

N-[3-(aminoiminomethyJ)phenyl]-acetamide and 2,3-diketobutane [CAS 431-03-8]. The 
starting material could be prepared from N-(3-cyanophenyl)-acetamide [CAS 58202-84-9] 
by means of a Pinner reaction as for example described in J.P6upaert et al, Synthesis 1972, 
622. After chromatography on silica gel using methylene chloride/methanol as eluent, the 

25 desired product was obtained as a colorless foam. 

MS (ISP): 423.4 (MH*). 
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Examples 



Example A 



Film coated tablets containing the following ingredients can be manufactured in a 
conventional manner: . . 

In gredients " Per tablet 

;o ^mppund^ffon^uk^I^'n-HKiq w 'riopZ'-xo e&i&byk j^ - ^10:0 mgo jr£00;0:mgi g.ai*r 
Microcrystalline cellulose 23.5 mg 43.5 mg 

II^IP^^ 60.0 mg 70.0 mg 

Sodium starch glycolate 12.5 mg 17.0 mg 

Ma^dsittmstearate 1.5 mg 4.5 mg 

(Kernel Weight) 120.0 mg 350.0 mg 
Film Coat: 

Hydrpxypropyl^methyl cellulose , ' ■ • 3.5 mg 7& mg 

Polyethylene glycol 60Q0 ,a { ^> x 0,8 mg- 1.6 mg 

Talc, t Oi ,• p s v. :. «; • 4 ;U; ..v •■; , %3mg 2.6mg f.. 
Iron qxyde (y^P^)^-,.> V : >/: ^:-. > ^ ^'-^v.:; « r. v ^P^ing,, - l;§mg ^ :? 

Titan dioxide 0.8 mg 1.6 mg 

* TThe active ingredient is sieved and nuxed with nncrocrataDine cellulose and the 
mixture is granulated with a solution of polyvinyipyrrolidon in water. The granulate is 
mixed*with sodium starch glycolate and magesiumstearate and compressed to yield kernels 
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution / 
10 suspension of the above mentioned film coat 
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Example B 

Capsules containing the following ingredients can be manufactured in a 
conventional manner: 

Ingredients Percap>siile 

Compound of formula (I) 25.0 mg 

Lactose . 150.0 mg 

Maize starch 20.0 mg 

Talc 5.0 mg 

5 The components are sieved and mixed and filled into capsules of size 2. 
Example C 

Injection solutions can have the following composition: 

Compound of formula (I) 3.0 mg 

Polyethylene Glycol 400 150i0 mg 

Acetic Acid q.s.adpH5.0 

Water for injection solutions ad 1.0 ml 

10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400' and water 

for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 
ml by addition of the residual amount of water. The solution is filtered, filled into Vials 
using an appropriate overage and sterilized. 
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Example D 

Soft gelatin capsules containing the following ingredients can be manufactured in a 
conventional manner 

Capsule contents 

Compound of formula (I) 5.0 mg 

Yellow wax 8.0 mg 

Hydrogenated Soya bean oil 8.0 mg 

Partially hydrogenated plant oils 34.0 mg 

Soya bean oil 1 10.0 mg 

Weight of capsule contents 165.0 mg 
Gelatin capsule 

Gelatm 75.0 mg 

Karion 83 8.0mg (dry matter) i; 

Titan dioxide 0.4 mg 

Iron oxide yellow 1.1 mg 

The active ingredient is dissolved in a warm melting of the other ingredients and the 
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin 
capsules are treated according to the usual procedures. 



Example E 

10 Sachets containing the following ingredients can be manufactured in a conventional 

manner:. 

Compound of formula (I) 50.0 mg 

Lactose, fine powder 1015.0 mg 

Microcristalline cellulose (AVICELPH 102) 1400.0 mg 

Sodium carboxymethyl cellulose 14.0 mg 

Polyvinylpyrrolidon K 30 10.0 mg 

Magnesiumstearate 10.0 mg 

Flavoring additives 1 .0 mg 

The active ingredient is mixed with lactose, miarocristalline cellulose and sodium 
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water. 
15 The granulate is mixed with magnesiumstearate and the flavouring additives and filled into 
sachets. 
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Claims 



1, Compounds of formula (I) 



(I) ' 



wherein 

5 R 1 isHorCN, ^ 

R 2 is-C(R^ 4 )-(<^ 

tetralinyl, tetxahydroquinolinyl or tetrahydr qisoquinolinyl, which tetralinyl, 
tefrahydroquinplinyl or tetrahydroisoquinoliriyi 

substituted with 1 to 3 substituents independently selected from the group 
10 consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF3, 

R 3 is hydrogen, lower-alkyi; benzyl, hydroxybenzyl or indolylmethylene, 

R 4 is hydrogen or lower-alkyi, or 

R 3 andR 4 are bonded to each other to form a ring together with the carbon atom to which 
they.are attached and -R?-R 4 - is -(GH2)2-5-> . 

15 ^R 5 j K^-membered' heteroaryi, bi- or tricyclic heterocyclyl, or aminophenyl; optionally 
substituted with 1 to 3 substituents independently selected from the group 
^'consistijfig'of lowCT-all^HoWCT-alkoxy, halogen, CN, CF 3 , trifluoroacetyi, 

• " / ^l^ctixyVoi monocyclic ifeoc^&h bptiotiaiy b'e^bhitoted ; with 1 to 3 * 
20 ^sub^titaents independently selected from the group (insisting of lpwer-alkyl, 

lower-alkory^ben^ox^, halogen, CF 3 , CF 3: 0, CN and l^-CO-lower-aUcyl, 

R 6 is a) pyridiriyi of pyrimidihyl, whicfi is' substituted with i to 3 substituents 

* independently selected frbm the gfoiip Consisting of aryl arid heterbajryl, which 
ai^ 6r hkeroaryl group can optibnaUy tie substitated wth i to^ubstituents 
25 iildepehd'ently : sdected from the 'gtoup Consisting of lower-alkyl, lower-alkoxy, 

halogen, CN, and GF3, ' " ?! 

or b) 5-membered heteroaryi or bi- or tricyclic heterocyclyl, which 5-membered 
heteroaryi or bi- or tricyclic heterocyclyl can optionally be substituted with 1 to 3 
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substituents independently selected from the group consisting of lower-alkyi, 
caxbonyl, aryl and heteroaryi, which aryl or heteroaryi group can optionally be 
substituted with 1 to 3 substitoents independently selected frdnitKe group' ° *■' 
consisting of lower-alKyi, lower-alkoxy, halogen, CN, aitcL CF3, arid which - 
5 c^bon)d group can ^ *' 

f hdogen, 'CN, CF 3 /^; 6rh^er6a^ 
optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of fower-al^ ^ ^ v 

R 7 isar^bpheriylVi^^ * 
10 siibstitifcints iiidepend^n^yMette?d fibin^ proup cdns^ig of IBwef-Myl, 

m&mSxy, m6g^^m k m? yA ******* CT,S> aJX Rt '^ l0 ; r ^ ■ 

X- is<Q(I^^Xor-S, : ^i' *> F r>:' i v^'.i^cV*:^ ^- v n ,,TT/ 4-v^ T - rl . ob^'jsrrj?. 

R 8 and R 9 independently from each other are H or lower-alkyi, 

n is 0, 1 or 2, 
15 and pharinaceutically acceptable salts thereof. 

2. Compounds according to claim 1, wherein 
R 1 isHorCN, 

R 2 is -C(R 3 ,R 4 )-CH 2 -R^, -C(R 3 JR 4 )"CH 2 -NH-R 6 , -C(R 3 ,R 4 )-CH 2 -0-R 7 , or tetralinyi 
optionally substituted with 1 to 3 substituents independently selected from the 
20 group consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF 3 , 

R 3 is hydrogen', lower-alkyi, benzyl, hydroxybenzyi or indolylmethylene, 

R 4 is hydrogen or lower-alkyi, or 

R 3 and R 4 are bonded to each other to form a ring together with the carbon atom to which 
they are attached and -R 3 -R 4 - is -(CH 2 ) 2 _ 5 -, 

25 R 5 is 5-membered heteroaryi, bi- or tricyclic heterocyclyi, or aminophenyl; optionally 
substituted with 1 to 3-substituents independently selected from the. group 
consisting of lower-alkyi, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 
thiophenyl, and phenyl which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyi, 

30 . lower-alkoxy, benzyloxy, halogen, CF 3 , and CN, 
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R is a) pyridinyi or pyrimidinyi, which is substituted with 1 to 3 substituents 

independently selected from the group consisting of aryl and heteroaryl, which 
aryi or heteroaryl group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyl, lower-alkoxy, 
5 halogen, CN, and CF 3 , 

or b) 5-membered heteroaryl, which can optionally be substituted with 1 to 3 
substituents independently selected fromthe group consisting of lower-alkyl, 
carbonyl, aryi and heteroaryl, which aryl or heteroaryl group can optionally be 
substituted with 1 to. 3 substituents independently selected from the group 
10 consisting of lower-alkyl,^ . 

carbonyl group can optionally be substituted with lpwer-aflcyl, lower-alkoxy, 
halogen, CN, CF3, aryl, or heteroaryl, which aryl or heteroaryl group can 
optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3> 

15 R 7 is aminophenyl, naphthyl or quinolyi, optionally substituted with 1 to; 3 substituents 
independently; selected from the group consisting of lower-alkyl,. lower-alkoxy, 
halogen, CN and CF 3 , v . , . - ^ v , 

X is C(R 8 ,R 9 ) orS, 

R 8 and R 9 independendy from each other are H or lower-alkyl, 
20 and pharmaceutical^ acceptable salts thereof. ' 



' ' """'31 t; 'Compounds according to any of claims 1 to 2, wherein R 1 is CN. 

TO rOte*x-xg:Uv 234 

5. Compounds according to any of claims 1 to 4, wherein R is -C(R JR )-(CH2) n 

R and R is 5-membered heteroaryl, bi- or tricyclic heterocyclyi, or aminophenyi; c 

25 optionally' substituted with 1 to 3 substituents independently selected from the group 

consis^^onower^ali^, lower-alkoxy, halogen, CN, CF3> trifluoroacetyi, thiophenyl, 

phenyl, heteroaryl and monocyclic heterocyclyi, which phenyl, heteroaryl or monocyclic 

heterocydyi can optionally* be substituted with 1 to 3 substituents independendy selected 

from the group consisting of lower-alkyl, l^^-alkoxy, benzylbxyT halogen, CF3, CF3-O, 

30 CNandNH-6&^ 

and R 3 , R 4 and n are as defined in claim 1 
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6. Compounds according to claim 5, wherein R 5 is oxazolyi, thiazolyi, pyrazolyl, 
triazolyi, imidazolyl, benzimidazolyi, indolyl, aza-indolyi, indolinyi, aminophenyi, or 
carbazolyl; optionally substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-alkyi, lower-alkoxy, halogen, CN, CF 3> trifluoroacetyl, 

5 thiophenyl, pyrazinyi, pyiidinyl, morpholinyi, piperidinyi, and phenyl, which pyridinyi 
can optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-aikyi, lower-alkoxy halogen and CF3, and which phenyl can 

optionally be substituted with 1 to 3 substituents independently selected from the group 

■ k ^ . : ■^:»- , .-\v*y.rif 'JVC- 02t v t u^Vt^. "•*■ f[ ^^0^---^]: 

consisting of lower-alkyi, lower-alkoxy, benzyloxy, halogen, CF 3 , CF3-O, CN and NH-CO- 

'■> utK-«f;r, . . ^W- sv. ^?'u? r t<^. ,t ;* -<;-■ r ; > J -(C) r 

10 lower-alkyi, " 

and R 3 and R 4 indep<endentiyfronfc^^ and R 4 

are bonded to each other to form a ring together with the carbon atom to which they are 
attached and -R -R - is -(CH^s-- 

7. Compounds accbrding to^daim 6, wherein R 5 is selected from the group 
15 consisting of 

5-Methoxy-2-methyl-indol- 1-yl, 5-cyano-indol-l-yl, 2-methyl-indol-l-yl, 2,3-Dimethyl- 
indol-l-yi, 3-methyi-indol-l-yl, 5-Brom-indol-l-yl, 5-Brom-2,3-dihydro-indol-l-yl> 7- 
aza~indol-l-yi, 2-aza-indol-l-yl, 5-phenyl-2 > 3-dihydro-indol-l-yl, 5-cyano-2-methyl- 
indol-l-yl> 2-phenyi-indol T l-yi, Garbazol-9-yl, 6-Brom-indoH-yl, 7-methyl-indoH-yi, 7- 

20 Brom-indol-l-yl, ^-Chlor^indol-l-yl, 5,6-Pimethoxy-indoM-yi, 5,6-Dimethqxy-3- * 
trifluoroacetyl-indol-l-yl, 6- (4-Methoxy-phenyl) -2,3 - dihydro - indole- 1 -yl, 4-N,N- 
dimethylamino-phenyl, 3-N,N-dimethylamino-phenyl, 5-Methyl-2-phenyl-oxazol-4-yi, 2- 
(4-Fluoro-phenyl)-5-meth)d-oxazol-4-^, 2-(4-Ben^oxy-phenyi)-5-methyl-oxa2oi-4-yl, 
2-(2-Ethoxy-4-fluoro-phenyl)-5-m^ 2-(4-CUoro-phenyl)-5-methyi- 

25 ' oxazoI-4-yl, 5-Methyl-2-phenyl-thiazol-4-yI, 2-(3-Methyl-phenyi)-5-m^ 
2-(3>5-Dimethoxy-phenyi)-5-meth^ 
methyl-oxazol-4-yi, 2-p-Methyl-phenyi)-5-methyI-tI^ 

5-methyl-thiazol-4-yi, 5-Methyl-2-(5-trifluqrom 5- 
Meth)d-2-(6-methyl-pyridin-3-yl)-thiazol-4-yl, 2-(3-Chloro-phenyl)-5-methyl-oxazol-4- 
30 yl, 2-(2-CMoro-phenyl)-5-methyl-oxazol-4-yl > 2-phenyl-oxazol-4-yl, 2-phenyi-thiazol-4- 
yi, 2-morpholin-4-yl-thiazol-4-yl, 2-piperidin-l-yl-thiazol-4-yl, 5-methyl-3 -phenyi- 
pyrazol-l-yl, 5-methyl-3-(3-trifluorom^ 

trifluoromethoxy-phenyl)-pyrazol-l-yl, 5-Ethyl-3-phenyi-pyrazol-l-yl, 5-methyi-3- 
pyridin-3-yl-pyrazol- 1 -yl, 3-methyl-5-pyridin-3-yi-pyrazol-l-yl, 3-(3-Chloro-phenyl)-5- 
35 methyl-pyrazol-l-yi, 3-(3,4-Dichloro-phenyi)-5-methyd-pyrazol-l-yl, 3-phenyl-5- 

trifluoromethyl-pyrazol- 1 -yl, 5-Isopropyl-3-phenyl-pyrazol- 1-yl, 5-methyl-3-thiophen-2- 
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yl-pyrazol-l-yi, 5-methyi-3-pyridin-4-yi-pyrazol-l-yi, 5-methyl-3-(6-methyl-pyridin-3- 
yl)-pyrazol- 1 -yi, 5-Cydopropyl-3-phenyi-pyrazol- 1 -yl, 5-methyl-3-pyrazin-2-yl-pyrazol- 
1-yl, 3-(5-CUoro-pyridin-3-yi)-5-methyl-pyrazol-l-yl, 5-methyl-3-pyridin-2-yi-pyrazol- 

1- yl, 3-pyridin-3-yl-5-trifluoromethyi-pyrazol- 1 -yl, 3-pyridin-3-yi-pyrazol-l-yl 3 5-methyl- 
5 S-pyridin^-yl-tlA^triazol-l-^, 3-pyri<^-3-yl-5-tri^^ 5- 

meti)d-3-pyrazin-2-yl- ( 1,^ 

pyridm-S-^-inudazol-l-yl, 4-ph^nyl-i^dazol-l-yl, 4-pyridin-2-yi-imidazol- 1 -yi, 4- 
pyrid^-3-yl-ij^d^l-l-yl, 3-phenyi-pyrazoH-yl, 3-(4-Methoxy-phenyp-pyraz9l-:l-^[, 3- 
(4-Metho^-phen)d) - [ 1,2,4] triazol- 1 -yl, S-methyL^-phenyl- [ 1,2,4] triazol- 1-yl, 2-Phenyl- 

10 lH-imidazpl-4-yl, 5-Metli)d-2-phenyl- lH-imidazol-4-yi, 5-Meth)d«2-pyridin-4-yi-lH- 
imidazol : 4--yi, 5-Methyl-2-pyridin-3^yM 5-Methyl-2-pyrid^-2-^-lH- 
imidazol-4-yl, 2-(3-Fluoro-4-metl^^ 5-meth)d-2-(4- 
trifluoromethyl-phenyi)-lH-imidazol-4-yl, 5-methyl-2-m-tolyl-lH-imidazol-4-yl, 5- 
methyI-2-(3-cMorophenyi)^ 

15 methyl- lH-imidazol-4-yl, 2-(3,5-DicUoro-phenyl)-5-methyi-lH-imidazoI-4-yl, 1 -methyl- 

2- phenyl- lH-imidazol-4-yl, l,5-Dimethyl-2-phenyl- lH-imidazol-4-yl, i-^-ftubro- > 
phen^)-5-methyl- lH-imidazol-4-yi, 2- (3-Methoxy-phenyi)-5-methyl- lH-imidazoi-4-yl, 
2-(3-E&o:^-phe^ 

irmdazol-4-yl, 2-(3,5-Dimethoxy-phenyi)-5-methyl-lH-imida2ol^-yl, 5-methyl-2-(3- 
20 lxiflupromethyl-phenyl)-lH-iniidazol-4-yi, 5-methyl-2-(3-trifluoromethoxy-phenyl)-lH- 
imicbzol-4-yi, 2^^ 5-methyi-2-p-tolyl-lH- 

: imidaz»l-47yk2-G3^^ 

^aqet^dophenyl)/:5^^ «^ ^ ^ ^ , 

sand#tmd^ 

25 &ondedtfq;e^^^ yrhich theyjare 

8. . Compounds according to claim 7, wherein R is selceted from the group 

consisting of 5-Methoxy-2-methyi-indol-l-}d, 2-methyl-indbl-l-yi, 2,3-Dimethyl-indol-l- 

; •ij-uY^' aj ^'c-v ii..'.' Li. Oi. :\ ' . v. , ••.i.,^-, . rH"- n.-^ - • •• 

yl,'5-cyano-2-methyi-indol-l-yl, 2-(4-Fluoro-phenyl)-5-methyi-bxazol-4-yl, 2-(4- 

30 Be^loxy-phen>d)-5-meAyl-o^oM-yl, 5-methyl-2-pheh)d-oxazbl-4-yl J 5-methyl-3- 

pyridin-3-yi-pyrazol-l-)d, 5-me^yl-3-pyra2in-2-yl-pyrazol-l-yi, 3-pyridin-3-yl-pyirazol-l- 

5-meth^-3-pyridin-3-)d-7lA4]taafor-^^ 4~ 

pyridin-3-)d-imida2ol-l-yi, and S-cyario-indol-'l-yl, 

and R 3 and R 4 independently from each other are hydrogen or methyL 
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9. Compounds according to any of claims 1 to 4, wherein R 2 is -C(R 3 JR 4 )-CH 2 - 
NH-R 6 andR 6 is 

a) pyridinyl or pyrimidinyi, which is substituted with 1 to 3 substituents independendy 
selected from the group consisting of aryi and heteroaryl, which aryi or heteroaryl group 

5 can optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-allcyl, lower-alkoxy, halogen, and CF3, or 

b) 5-membered heteroaryl or bi- or tricyclic heterocyclyi, wttich 5-membered heteroaryl or 
bi- or tricyclic heterocyclyi can optionally be substituted with 1 to 3 substituents * 
independently selected from the group consisting of lower-alkyl, carbonyi, aryi and 

10 heteroaryl, which aryi or heteroaryl group can optionally be substituted with 1 to 3 
substituents independently s^ 
alkoxy, halogai^Gltfj and*GF3,,and^ 

witMowerralkyl, }owerralkb^,*haloge^ aryi, or heteroaryl, which aryi or 

heterparyl, group can optionally be substituted with k to 3 ; substituents independently 
15 selected from the group consisting of lower-alfcyi, Iower-alkoxy, halogen, CN, and CF3, 
and R 3 and R 4 are as defined- in claim 1. 

10. Compounds according to daim 9, wherein R 6 is 

a) pyridinyl or pyrimidinyi, which is substituted with 1 to 3 substituents independently 
selected from the group consisting of pyridinyl, oxadiazolyl, and phenyl, which oxadiazolyl 

20 can optionally be substituted with lower-alkyl, and which phenyl can optionally be 

substituted with 1 to 3 substituents independently selected from the group consisting of 
lower-alkyl, lower-alkoxy, CN, andCF 3 ,or 

b) thiazolyl or oxadiazolyl, which can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyl, phenyl, benzoyl, phenyl- 

25 isoxazolyl and pyridyl, which pyridyl can optionally be substituted with lower-alkyl or 
halogen, and which phenyl can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkoxy, halogen, CN, and CF3, 

c) 8H-indeno[l,2-d] thiazolyl, 4,5,6,7-tetrahydro-benzothiazolyl, 4,5,6,7-tetrahydro- 
thiazolo[5,4-c] pyridinyl, benzothiazolyl, benzooxazolyi or lH-benzoimidazolyl, which 

30 lH-benzoimidazolyl can optionally be substituted with lower-alkyl, and which 4,5,6,7- 
tetrahydro-thiazolo[5,4-c] pyridinyl can optionally be substituted with lower-alkyl- 
carbonyl or lower-alkbxy-carbon)d, 

and R 3 and R 4 independently from each other are hydrogen or lower-alkyl. 



11. Compounds according to claim 10, wherein R 6 is selected from the group 
35 consisting of 
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- Ma- 
s' (4-Methoxy-ph^yl)-pyridin-2-yi, 5-(3-Methoxy-phenyl)-pyridin-2-yi, 5-(2-Methoxy- 

» 

phenyl)-pyridin-2-yl, 5-(4-Cyano-phenyl)-pyridin-2-)d, 5-Phenyl-pyridin-2-yi, 6-Phenyl- 
pyridin-2-yl, 5-(5-Meth)d-[l,3,4]oxadia2ol-2-yi)-pyridin-2-yl, 3-(5-Meth)d- 
[ 1,3,4] oxadiazol-2-yi)-pyridin-2^, 4,5-Dimethyl-thiazol-2-yl ) 4-(4-Cyano-phenyl)- 
5 thiazol-2-yl, 4-(4-Methoxy^-phenyl)-thiazol-2«yl, 4-(3-Phenyi-isoxazol-5-)d)-thiazol-2-yl, 

5- phenyl-pyridin-2-yl, 5-(3-Cyano-phen)d)-pyridin-2-yi > 5-(3-trijauorometh)d-phenyl)- 
pyridin-2-yl, 5-(4-tx^uorometh3d-phenyl)-pyridin-2-yi, 5-(2-trifluorometh^-phenyl)- 
pyndin-2-yl, 5-(3,5-Bis-trifluoromethyl-phenyl)-pyrid^ [3,3 f ]BipyridinyI-6-yl, 5- 
(2,4-Dimethoxy-phenyl)-pyridin-2-yi, 6- (4-Methoxy-phenyl) -pyridin-2 -yl, 6-(4-Cyano- 

10 phenyi)-pyridin-2-yi, 6-(3-Methoxy-phenyl)-pyridin-2-yi, 6-(3-Cyano-jphenyi)-pyridin-2- 
yl, 6-(2-Methoxy-phenyl)-pyridin-2-yl, 6-(3,5-Bis-^uoromethyl-phenyl)-pyridin-2 

6- (4-trifluorome^ 6-(2-trifluoromeAyi-phenyi)-pyndin-2-yl, 6- 
(3-trifluoromethyl-phenyl)-pyridin-2-yl, [2,3']Bipyridinyl-6-yl, 6-(2,4-Dimethoxy- 
phrayl)-pyridin-2-yI, 6-m-tolyi-pyridin-2-yl, 5-phenyi-pyrimidin-2-yl, 5-(3-Methoxy- 

15 phenyl) -pyrimidin- 2 -yi, 5-(3-Cyano-phenyl)-pyrimidin-2-yi, 5-(4-Cyano-phenyi)- 

pyrimidin-2-yi, 4-(2,4-Dimethoxy-phenyl)-thiazoI-2-yl, 4-(2-Methoxy-phenyl)-thiazol-2- 
yd, 4-Phenyl-thiazol-2-yi, 4-(3-Methoxy-phenyl)7thiazol-2-yi, 8H-Indeno[l,2-d]thiazoI-2- 
yl, 5-Methyl-4-phenyl-thiazol-2-yi, 4,5-Diphenyi-thiazol-2-yl, 4-Benzoyl-thiazol-2-yl, 4- 
(4-Fluoro-phenyl)-thiazol-2-yi, 4-(4-Trifluorometliyi-phenyi)-thia2ol-2-yl, 4-Pyridin-2- 

20 yl-thiazol-2-yi, 4-Pyridin-4-yl-thiazol-2-yi, 5-Metiiyl-4-(4-trifluo^ 

tln^ql-2-:]4,.4-(4-C^ 4-Pyridin-3-yl-thiazol-2-yl, 
4,5,6,7-Tefcr^ydro-benzoto 6-etho^carbonyM,5,6,7-tetrahydro-tW 
c]pyridme-2-yL 6-aceM-4,5,6,7-tetrahydro-tWazolo[5,4-c]p Benzothiazol-2- 
yl, Benzooxazol-2-yl, 1 -methyl- lH-benzoiinidazol-2--)d, 5-phen^-[13>4]oxadiazol-2-yi, 3- 

25 fp)^aitf^3--yl> [ 1^,4] ox^dia2»l-*5-yl,}3rphehyl- [l,2;4]pxadiazol-5-yl, 3-pyridin-2-yl- 
-[1*2^ 3-:(6rmeth)4-pyridin-3-yl)- 
[l,2,4]oxadia^l^ 
phenyl)- [ 1,2,4] oxadiazol-5-yl, 

and R* Wd R 4 independently froWeach other are hydrogen or riiethyL 

»'■-«.{■•, ^ ■ - • ■ r -..of-' . < • ' ■• 

30 i • ,12. Compoimdsaccording to claim 11, wherein R 6 is selected from the group 

consisting of ".iJ - 'V ■ .*,/.»:■ ;.-v- r r- v '*"■■■ "» 

5-(4-Methoxy-phenyl) : {^ 

pfienyij-j^ 5-Pheh^ 1 pyridin-2-yi, 5-(5- 

Methyl-[ 1,3,4] oxadia26t2-yl)-pyridin-2-yl, 4-(4-Cyano-phenyl)-thiazol-2-yl, 4-(3- 
35 Phenyl isoxazol-5-)d)-thiazol-2-yl, 6-ac^t)^-4,5,6,7-tetrahydro-thiazolo [5,4-c]pyridine-2- 
yl, Benzothiazol-2-yi, 5-phenyl-[ 1,3,4] oxadiazol-2-yl, 3 -pyridin- 3 -yl- [ 1 ,2,4] oxadiazol- 5-yl, 
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3-pyri^-2-)d4lA^]o^diazol : 5-)d, 3-p^din^yl-[l'A4]oMaz61-5-yi, 3-(6-methyi- 



pyndiii-3-yl)- [1,2,4] obidiral-5-yfc : " 

and R 3 arid R 4 independently from each other arehydrbgen or metKyt 

. , '>.i;5- : ; i.^;-. — : ' v .« : ;-':v ; c. 

, 13- * Compounds according to any of claims 1 to 4, wherein R 2 is -C(R 3 ,R 4 )-CH 2 -0- 
5 R 7 and R 7 is aminophenyl, naphthyl or quinolinyl, optionally substituted with 1 to 3 f- 
substituents independently selected from the group consisting oflower-alkyl, lower- 

alkoxy; halogeii, CN and CF 3 , and R and R* are as defined m claim 1: 

. . \y --r - l . - ; 

■ ^14> : sConipjouiids according to <toim 
quinolinyl, optionally substituted with l^b:3<ittethyi^^^ \j> 
10 independently from 1 each other jar e'hydrbgeii or Vdhji^wOji-^-Af ' 34»aW Aj- 

.15. Compounds according to any of claims 1 to 4, wherein R 2 is tetralmyl or 
tetrahydroquinolinyi, optionally substituted with 1 to 3 substituents independently 
selected from the ^ group consisting of lower-aDcyl, lpwer-alkoxy, halogen, CN, and CF 3 . 

16. Compounds according to claim 15, wherein R 2 is tetraliiiyl or 
15 tebahydrbquihbiiriyl, bptionally substituted with methoxy. 

17. Compounds according to daim 16, wherein R 2 is 6-methoxy-tetralin-2-yL 

' : ■: " ■ ' -w^ -i » . jr.r/i .•bi..,^.-:" r- % - 

18. , A compound according to any pf claims 1 to 17, selected from the group 

consisting of 

(2S)-l-({2-[5-(5-MethyH^ 
20 pyrrolidine-2-carbonitrile, , 
(2S)-l-{[(lS)-2-(5-<^ 

pyrrohdine-2-carbonitrile, ^ r 

(2S)-l-{ [2-(5-Me%i-2-ph^ 

carbonitrile, s t ... 

25 (2S)- 1 - [((2R/S)-6-Methoxy- 1 A3,4-te1xaJiydro-naphthalen-2-yiamino) -acetjd] - 
pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2-(4-Huoro-phen)d)-5-methyl-oxazoM-yl]-ethyla^ 
2-carbonitrile, 

(2S)-l-({2-[5-(4-Methp^-phen^)-p^"^ 
30 pyrrolidine-2-carbonitrile, and 

(2S)- 1-( {2- [4-(4-Cyano-phenyl)-thiazol-2-yiamino] -ethylamino}-acetyl)-pyrrolidine-2- 
carbonitrile, 

and phannaceutically acceptable salts thereof. 
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19. A compound according to any of claims 1 to 17, selected from the group 
consisting of 

(2S)-l-({2-[5-(3-Methpxy^ 

2-carbonitrile, , . , . 

5 (2S)-H[(lS)-2-(5-Methoxy-2-meth^^ 
pyrrolidine-2-carboriitrile, 
(2S)- 1-({2- [5-(4<tyario-ph<^yi)-^ 

carbonitrile, 4 - 1 "' . • / : . - i 

(2S)-l-({2-[5-Phenyl-pyridin-2-yl^^ 
10 (2S)-H{2-[4-(3-Phenyl-isoxazol-5-y^ 

pyrrolidine-2-carbonitrile, 

(2S)-H[(lS)-l-Methyl-2-(2-meth^ 

carbonitrile> 
,(2S)-l-({2-[5-^^^ 
15 2-carbonitrile, 

(2S)-l-({2- [2-(4-Ben2yloxy-pheny^ 

pyrroHdine-2-carboiiitrile,; ? > 

(2S)-l-{[(lS)^2-(2y3-Dimethyi-indol-l-yl)-l-m 

carbonitrile, « ■ - " 

20 (2S)-H{245r(2-Methoxy-phenyl)-p^ 

2-carbbnitrile> and . 

(2S)-l-{[(lS)-245-cyano^ 

.pgibpnitxjle^^^fJAi : .- \r ' * . .-; .iinqi ■ ..<-. a,.", 

^an'djpKahn^ceutically acceptable' salts thereof. 

(:2Vl-ijrj -Di^^V:- ! s^; .vi^o ^/iy xr^r.- 

25 . . 20. A compound according to any of claims 1 to 17, selected from the group 

consisting of r . 

(2S^ 

pyrrolidine-2-carbonitrile, 
(2S)- 1 - { [ 1 ,i -I?imethyl : 3-^^ 
30 , pyn-oUdine-2-carbonitrile, 

, pyrrolidine-2-carbonitrile, , 
(2S)-l-{ [ l,i-Dimethyi-3-(3-pyridin-3 
2-carbonitrile, 
35 (2S)-l-{ [l>l-Dimethyi-3-(5-me^ 
acetyl} -pyrrohdine-2- carbonitrile, 
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• , •: f-ff , < - ^r-r '. "A;\|:i> * ■..»«- i*. • ; ns^-r.' 

(2S)-l-{[l,l-Dimeihyl-3-(2-meth#^ 

pyrrolidine-2-carbonitrile, 

pyiroUdine-2-carbbnitrile, . . . 

5 (2S)-M[i,l-dimethyl4-(6-acetyi^A 



el 



thyiamino] -acetyi}-pyrroUdine-2-carbonitrile, 
(2S)^ -acetyi}-pyrrolidine-2- 
carbonitrile, 

(2Sj-l-{[i,l-^ -acetyl}- 
10 pyrroUdine-2-carboiutrile, , _ 

(2S)-l-{[l,l-Dimethyl-2-(3-pyri(^ 
acetyi^pyiroU^ xw^s<4; 

(2S)fl^[a/l-Dimethyi-2-(3-pyridin-2-yl- [1,2,4] oxadiazol-5-ylamino)-etbylamino] - 
a^tyl)-pyrroUdiner2rcarboiiitrile, -v r.. ; . .. . 

15 (2S)-1-{[H^ 

ac^1yi}^pyrroUdine-2^carbonitrile, and 
(2S)-l-(fl,l-Dimethyi^ 

ethyiamino}-acetyi)-py^^ .... . 

and pharmaceutical^ acceptable salts thereof. 

20 . . ,.21. „A process for the manufacture of compounds of formula (I) as defined in any 
of d?rims 1 to 20, which process comprises reacting a compound of formula (II) 

' : : ' ! ■ (II)-' 

with a cbmp^und R 2 -NH2, wherein R l , R 2 and X are as defined in claim 1 and Y is a 
leaving group, to yield said compound of formula (I), and optionally converting the : ' 
25 compouhdof formula (I) to a pharmaceutically acceptable salt 

22. r . Compounds according to any of claims 1 to 20 when manufactured by a 
process according to claim 21. • . , . 

23. Pharmaceutical compositions comprising a compound according to any of 
claims 1 to 20 and a pharmaceutically acceptable carrier and/or adjuvant 
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24. Compounds according to any of claims 1 to 20 for use as therapeutic active 
substances. * * 

25. Compounds according to any of claims 1 to 20 for use as therapeutic active 
substances for the treatment and/or prophylaxis of diseases which are associated with 

5 DPP IV. 

26. A method for the treatment and/or prophylaxis of diseases which are 
associated with DPP IV such as diabetes, non^insulin dependent diabetes mellitus, 
impaired glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or • 
metabolic syndrome, 1 which method comprises administering a compound according to 

10 any of claims 1 to 20 to a human being or animal. ? 

27. The use of compounds according to any of claims 1 to 20 for the treatment 
arid/or prophylaxis of diseases which are associated with DPP IV. 

28; The use of compounds according to any of claims 1 to 20 for the treatment j 
and/or prophylaxis of diabetes, non-insulin-dependent diabetes mellitus, impaired glucose 
15 tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or metabolic 
syndrome. 

29. The use of compounds according to any of claims 1 to 20 for the preparation = 
of medicaments for the treatment and/or prophylaxis of diseases which are associated with 
DPP IV. ' 

■J i. • 1 " ' • 1 *. 

20 30 The us^of compoi^ any of claims 1 to 20 for the preparation ; 

r,^t^r>, , I c*®oft medicaments for/the^treatmentand/or prophylaxis of diabetes, non-insulih-dependent • 
^1*^1; colitis ulcerosa, morbus cxohn, 

obesity, and/or metabolic syndrome. 

• f i 31'; The novel compounds, processes and methods as well as the use of such i 
- 25- compounds ^ubs • ■■■•I 
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